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r] \HE effective treatment of cancer of the 
cervix uteri necessarily carries consid- 
erable risk to the patient. The risk is 

ess with irradiation than with operation, but 
irradiation carries definite dangers. The se- 
rious responsibility and difficult problems in 
the use of radium in this situation are not gen- 
erally appreciated. If the dose is too small, 
the distant cancer cells survive and the patient 
lies of recurrence. If the dosage is pushed to 
the point of causing devitalization of the out- 
lying cancer cells, there is danger of irradia- 
tion injury of the rectum and bladder and the 
ireters. 

To give the patient the best chance of cure 
ind at the same time to hold local injury to 
the minimum, require expert study of the par- 
ticular conditions present in the pelvis in each 
case, and a careful adaptation of every means 
to the administering of the maximum dosage 
permitted by those conditions. In this work, 
thorough knowledge of pelvic anatomy and 
pathology with training and experience in 
curate palpation must be combined with 
radium knowledge and experience in order to 
sive the patient the chance for life to which 
‘he is entitled. Hence anyone who attempts 
this work should have substantial training in 
noth gynecology and radiology. 

In the Washington University Medical 
‘chool and Barnes Hospital, we have been 


using radium and X-ray therapy systemati- 
cally and fairly uniformly since 1921. Our 
cases have been analyzed and 5 year cures and 
other features reported from time to time.” 
The object of this paper is to call attention to 
certain late complications encountered in the 
371 irradiation cases treated from July 1, 1921, 
to January 1, 1933. The disturbances under 
consideration are noticed one to several years 
after treatment, hence the series includes only 
cases treated prior to 1933. 

These late complications are apparently 
due to slow vascular changes resulting in lo- 
calized tissue devitalization. Also present 
are slow infiltration and necrosis with re 
sulting contraction. Considering the intensive 
irradiation required for this deep seated can 
cer, these lesions are rare in noticeable grades, 
as evidenced by the small number in this 
series. This type of lesion was found in the 
rectum as a stricture, in the bladder as an in 
dolent ulcer, and in the skin as a persisting and 
increasing subcutaneous infiltration leading 
occasionally (in one case) to extensive nec- 
rosis. The amount of radium employed was 
approximately 10oo milligrams and it was 
screened with 14 millimeter of silver and 1 
millimeter of brass. In addition, the capsules 
were placed in soft rubber tubing, and distance 
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screening of the bladder and rectum was se- 
cured by firm packing adapted to the partic- 
ular conditions present. In most of the cases 
of this series, the course of treatment was 
started with the radium implantation. The 
details of the X-ray treatments are given in 
each case showing subcutaneous infiltration. 


RECTAL 


Case 1. J. P., aged 44 years, in May, 1923, re- 
ceived 4800 milligram hours of radium for a squa- 
mous cell carcinoma of cervix of clinical stage II, 
League of Nations International Classification. In 
this case radical abdominal operation was employed, 
the operation being carried out a few days after the 
finish of the radium dosage (which was given in two 
treatments with an interval of 4 weeks). Following 
the operation the patient received deep X-ray 
therapy. 

Two years after treatment, August, 1925, a rectal 
stricture was found. It was adjacent to the cervix 
area where the radium had been applied. It ad- 
mitted the tip of the finger and was easily dilated, 
the walls being thin and without extensive indura- 
tion. There was no indication of cancer in the rec- 
tum or elsewhere. In 1928, there was still slight nar- 
rowing but no symptoms from it. In June, 1930, 
there was no disturbance from the rectum or vi- 
cinity, and no evidence of cancer. In February, 
1931, the patient developed symptoms of brain 
tumor, from which she died 4 months later. No 
evidence of cancer in pelvis. An autopsy was not 
obtained. 

Case 2. B.S., aged 46 vears. In October, 1930, 
patient received 4500 milligram hours of radium for 
squamous cell carcinoma of cervix of clinical stage 
I11, and also the usual deep X-ray therapy. In 
July, 1932, there was definite rectal constriction in 
the cervical region. This was easily kept open so 
that there were no troublesome symptoms, but 
there was still some constriction at examination in 
June, 1934. There was no evidence of recurrence of 
the carcinoma. This patient had also a second 
degree X-ray infiltration of the abdominal wall (see 
under late X-ray effects). 

Case 3. S. L., aged 43 years. In September, 1931, 
patient received 3000 milligram hours of radium for 
a squamous cell carcinoma of cervix of clinical stage 
III, followed by deep X-ray therapy. In a routine 
check-up examination in September, 1933, a rectal 
stricture was found opposite the cervix. It was 
wide and admitted the inger easily for dilatation 
and had given no special trouble. In April, 1934, the 
rectal stricture was about the same. There was no 
evidence of recurrence of the cancer. 

Cask 4. S$. G.,aged ur years. In September, 1932, 


STRICTURES 


patient received 4000 milligram hours of radium for 
squamous cell carcinoma of clinical stage III, and 
the usual deep X-ray therapy. Check-up examina- 
tion showed no evidence of recurrence of the cancer, 





but in the examination in August, 1933, a 
stricture was found. This was adjacent to t 
vix, and the walls were thick and firm. The | 
was small and was dilated with some difficu 
March, 10934, the stricture was causing no | 
It is to be noted that this stricture gave 

about a year after treatment, while those pre 
mentioned were not noticed until 2 years aft. 
ment. 

Case 5. L. F., aged 45 years. In Februar 
patient received 3000 milligram hours of rad 
squamous cell carcinoma of cervix of clinic: 
III, and also deep X-ray therapy. This ca 
a clear indication of the etiology of these st: 
We have come to expect considerable recta 
tion in the effective irradiation treatment o 
noma of the cervix, the rectal mucosa app 
being more susceptible to the acute effect t! 
bladder mucosa. Ordinarily the rectal irritat 
sides after 2 or 3 weeks without further trou 
some instances, however, the rectal irritati 
gresses to ulceration and infiltration with sub 
stricture formation. 


In this case the rectal irritation pe 
and after 3 months (in May, 1932) the 
definite ulceration. This gradually | 
but with evident beginning stricture fr 
scar tissue. This emphasizes the impo 
of investigation and treatment of any p 
ing rectal symptoms, and also of rectal 
tion in the check-up examinations o/ 
cancer patients. This patient had also 
degree X-ray infiltration of the skin 
abdominal wall (see under late X-ray c¢! 


BLADDER ULCERATION 


Case 1. B. H., aged 45 vears, in June, 1: 
ceived 3800 milligram hours of radium (in tw 
ments close together) for squamous cell cai 


of cervix of clinical stage late II, and also the | 


deep X-ray therapy. Patient remained i 
health for 3 years (until August, 1926), when s! 
plained of bladder symptoms and the pas 
bloody urine. 
small ulcer in the bladder opposite the cer\ 
gion. This healed promptly under silver 
irrigations, and the bladder symptoms disap 
There was no evidence of recurrence of the 
Subsequent check-up ey*minations showed 
dence of recurrence 6! u.. cancer and no 

disturbance. In an examination in June, 1 
patient showed a marked hypertension, and 
cember she died of apoplexy. No autopsy 

tained. 

CasE 2. E. P., aged 33, in September, 1 
ceived 3000 milligram hours of radium for sq 
cell carcinoma of cervix of clinical stage I 
patient received also deep X-ray therapy, 0 
details will be given later as this is the patie 
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slouvhing of the skin mentioned under late X-ray 
complications. In March, 1928, this patient com- 
plained of bladder symptoms, and on vaginal pal 
pati there was a firm infiltration involving the 
blad ‘er wall near the cervix. Cystoscopic examina 
tion showed just beyond the trigone an area of ele 
yatiu, varicosities, submucous hamorrhage, and a 
sma ulcer. It gave the impression of chronic in- 
flay aation rather than malignancy, and the sub 
seq. nt course confirmed this diagnosis. This bladder 
dist’ rbance cleared up under irrigations and instilla- 
tion The patient has been kept under observation, 
the ist examination being in June, 1934, and at no 
tim: has there been any evidence of the malignancy 
for hich she received treatment in 1925. 

( se 3. R. H., aged 64, in June, 1926, received 
joo milligram hours of radium for squamous cell 
carcnoma of cervix of clinical stage III, and the 
usus! deep X-ray therapy. Patient remained well 
unti! January, 1933, when she developed bladder 
distress and bloody urine. Cystoscopic examination 
showed an area of partial devitalization about 2 
centimeters in diameter just above the level of the 
ureteral orifices. Surrounding the area were numer- 
ous dilated blood vessels radiating somewhat like 
the spokes of a wheel. Figure 1 (frontispiece) gives 
a very good representation of the cystoscopic ap 
pearance. The vessels bled easily when traumatized. 

A small piece of tissue was removed from the area 
by Dr. J. R. Caulk, who had charge of the cysto- 
scopic work in these cases. Microscopic investigation 
of the removed tissue showed chronic inflammation, 
but no malignancy. Two fulguration treatments 
stopped the bleeding, and the bladder irritability 
gradually lessened. tn June, 1934, there had been 
no more bloody urine and the bladder symptoms 
were greatly improved. 

Case 4. A. S., aged 46 years, in August, 1929, 
received 3600 milligram hours of radium for adeno- 
carcinoma of cervix of clinical stage III, and the 
regular deep X-ray therapy. The patient had also 
myoma of uterus and exophthalmic goiter, and re 
ceived medical treatment for the latter. ‘The patient 
was in good health until July, 1932, when she began 
to have bladder distress and passed bloody urine. 

Cystoscopic examination revealed numerous di 
lated blood vessels in the portion of bladder opposite 
the cervix. Between the vessels, the bladder wall 
was pale and, in the center, was a grayish area. The 
entire field involved was about 3 by 4 centimeters, 
and it bled easily when touched. Scrapings removed 
through the cystoscope sk»wed chronic inflammation 
but no malignancy. ..t »eeding was easily con 
trolled by irrigations and instillations. Check-up 
examinations in July and September, 1933, showed 
absence of any further bleeding and not much blad 
der disturbance. At no time was there evidence of 
recurrence of the cancer for which treatment was 
given in 1920. ' 


Of these 4 cases of late bladder complica- 
tions, the interval between irradiation treat- 
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ment and appearance of bladder trouble was 
3 years, 2'5 years, 6 years, and 3 years, re 
spectively. The bladder symptoms developed 
rather suddenly and were soon followed by 
bloody urine. Cystoscopic examination showed 
a fairly uniform picture consisting of a devi 
talized area or ulcer with radiating dilated 
blood vessels (Fig. 1, frontispiece). The area 
bled easily when traumatized. Specimens re 
moved through the cystoscope showed chronic 
inflammation without malignancy. In these 
particular cases the subsequent history showed 
the absence of accompanying malignancy, 
though such a non-malignant lesion might 
occur in a case showing recurrent cancer 
activity either at that time or later. The le 
sion and resulting bladder symptoms yielded 
fairly well to irrigations and instillations, ful 
guration to stop bleeding being required in 
only one case. 
SLOUGHING OF SKIN 

Pigmentation of the skin is, of course, to be 
expected over portals of entry for therapeutic 
roentgenization and is not counted of patho 
logical significance. The late complication 
here referred to is a marked subcutaneous in 
filtration, which caused thickening and ir 
regularity of the skin and was later followed 
by sloughing. 


Case KE. P., aged 33 years, in September, 1925, 
received 3000 milligram hours of radium for squa- 
mous cell carcinoma of cervix of clinical stage II], 
and also deep X-ray therapy. The X-ray therapy 
was given in treatments on September 9, 1925; No 
vember 4, 1925; January 18, 1926; March 23, 1926; 
May 7, 1926; July 25, 1926; and November 26, 1926. 
Kach dose (given in two areas” one front and one 
back), milliamperes 30; time, 13 minutes; kilovolts, 
200; filter, 1 millimeter copper, 1 millimeter alumi- 
num; portal 20 centimeters; distance 50 centimeters. 

Check-up examinations from time to time showed 
the pelvis clear of evidence of recurrence of the can 
cer. As early as the latter part of 1926 it was noticed 
that there was an infiltration of the skin over an 
area of about 6 by 7 cen‘imeters on the lower abdo 
men just above the sym] hysis pubis. Besides being 
highly pigmented, the skin was somewhat cedem 
atous, with a deep, firm infiltration. ‘There was a 
smaller area presenting similar characteristics poste 
riorly over the sacrum. In October, 1927, the sub 
cutaneous infiltration had increased and definite 
telangiectasis was appearing in the areas. Figure 2 
(frontispiece) gives a very good idea of the condition 
of the abdominal wall at this time. In March, 1928, 
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the patient developed an ulcer of the bladder, which 
is reported as Case 2 under bladder ulceration. This 
vielded to treatment as previously mentioned. The 
abdominal wall infiltration showed increasing tel- 
angiectasis and serious local irritation. Figure 3 
(frontispiece) shows the condition of the abdominal 
wall at this time. 

The patient disappeared and did not return until 
October, 1932. As the reason for not returning, she 
stated the skin of the lower abdomen sloughed away, 
keeping her in bed for a period of 18 months. Ap- 
parently an area about the size of the hand in the 
involved region of the lower abdomen had necrosed. 
The necrosed skin had sloughed away to the sub- 
cutaneous tissue, leaving a large granulating surface. 
The patient was very stout with overhanging ab- 
dominal wall, and the granulating surfaces, being 
approximated, had healed together. At the visit in 
October, 1932, the process of healing was only partly 
completed. There was still a small granulating area 
in the right side, and the healed area was tender. 
On her return, September 11, 1933, the abdomen 
was entirely healed. The line of scar tissue is shown 
in the photograph in Figure 4. In the right side of 
the scar, there was an infiltrated area forming a 
small nodule. This was excised for microscopic in- 
vestigation, and showed chronic inflammation with- 
out malignancy. Over the sacral area there was 
much infiltration and vascularization, but no slough- 
ing. The photograph in Figure 5 is to show this area 
of discoloration. Naturally we have been watching 
the abdominal surface for malignant change, but so 
far none has appeared. At the last examination in 
June, 1934, the patient was in good general health, 
and up and about her work without serious discom- 
fort. At no time has there been any evidence of 
recurrence of the cancer for which she received treat 
ment in 1925. 


As to the etiology of this complication- 
why it appears in an occasional individual and 


not in others—the idiosyncrasies of the patient 
with the special reactions of her skin and sub- 
cutaneous tissues and blood and lymph must 
be taken into consideration. It is to be hoped 
that the study of this and allied conditions 
will develop some method of spotting those 
individuals with handicaps which limit their 
capacity to stand deep roentgenization. 

In the course of check-up examinations we 
have noted two lesser grades of what appears 
to be this same process. One case showed a 
very mild change in the skin and subcutaneous 
tissue. 

This patient, aged 45, was given radium and deep 
X-ray therapy in February, 1932. She developed a 
marked proctitis with some ulceration and later a 
rectal stricture, which is reported as Case 5 under 
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rectal strictures. The X-ray therapy consiste:| 
1030 r to lower abdomen on February 16, 1922, 
850 r to lower back on February 17, 1932. Ma 
1932, the patient complained of pain in the | 
abdomen and vulva and thighs.  Examin: 
showed the abdomen markedly pigmented beloy 
umbilicus with absence of pubic hair. No s 
vascularity was seen. There was some deep 
tration, causing thickening and irregularity 0) 
skin. In June, 1934, the condition remained ; 
the same. 


Another case showed what may be 
nated as the second stage of the proces 
which there was obvious vascular chang 
the form of telangiectasis. 

This patient, aged 46 years, received radiun 
X-ray therapy in October, 1930. She develo; 
mild rectal stricture, and is reported as Case 2 
rectal strictures. The X-ray therapy consist. 
goo r to lower abdomen on September 30, 193 
1000 r to lower back on October 1, 1930. 

In the examination in June, 1932, it was 
that there was chronic infiltration of the abdo: 
wall with some superficial vascularity. By 
cember, 1932, the condition of the wall was defi 
worse, the skin being raised in parallel ridge 
September, 1933, the process showed no fi 
progress, giving the impression that it had r 
its maximum. June, 1934, the telangiectasi 
more marked, pain in the abdominal wall \ 
creasing, and the condition was becoming defi! 
worse. 
GENERAL PLAN OF IRRADIATION TREAT) 

In order to improve the follow-up in 
cancer cases and better co-ordinate the ° 
of the various services required in their t1 
ment, we established some years ago a ¢ 
cological cancer clinic. This clinic is held « 
Tuesday afternoon and all cancer cases 0! 
general gynecological clinic are referred | 
A special history is made in each case, a 
careful description of the growth recor 
The clinical classification of the cancer is | 
as far as conditions will permit, placing 
stage I, II, III, or IV of the League of Na’ 
International Classification. A specim« 
taken and sent to the laboratory for m 
scopic investigation and a bacterial cu! 
also is taken from the growth, as a contr 
clearing up the pyogenic infection whic 
usually present. Antiseptic douches ar 
gun, to be continued while the special t! 
ment for the cancer is being carried out. 
patient is immediately turned over to 
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Late Complications in Irradiation Treatment of Cancer of Cervix. 
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Fig 4. Photograph of the same abdomen shown in 
Figure 3 (frontispiece), but 5 years later. An area the size 
of a hand had sloughed to the subcutaneous tissue. The 
granulating surfaces of the lax wall had fallen together and 
united. Microscopic examination of a section removed 
from the suspicious area on the right side showed no ma- 
lignancy. 


social worker, and it should be emphasized 
that a good social worker is very important. 
She sees these ward patients in the clinic and 
hospital and, after dismissal from the hospital, 
sees that they return to the cancer clinic at the 
appointed time. She makes all appointments 


ior X-ray treatments with the Department 
of Radiology. The Department of Radiology 
has full charge of the deep X-ray therapy, and 
works in close co-operation with the gynecol- 
ogist. The gynecologist has full charge of the 
radium treatment, and makes all radium im- 
plantations. 

The systematic course of irradiation extends 
over a period of about 3 months. It is usually 
started with deep X-ray therapy, in order to 
secure some devitalizing effect on the outlying 
cancer cells before the stir-up of the radium 
implantation in the center of the mass. This 
preliminary X-ray therapy and course of local 
antiseptic treatment before the radium im- 
plantation, is especially important where 
there is associated infection, as there usually 
is with ulceration or papillary formation. Two 
OF 3 weeks after the preliminary roentgeniza- 
tion, the patient is hospitalized for the radium 
treatment. 

After accurate implantation of the radium, 
the bladder and rectum are pushed away by a 
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ee* 
ae Nad 
Fig. 5. Same patient as in Figure 4. Back view, to show 
the discoloration of the skin over the sacral area, where 
there was much infiltration and vascularization, but no 
sloughing. 


very firm packing, in order to permit the max 
imum radium dosage which can be safely 
given with the conditions present in that pel 
vis. The packing is so firm that the patient 
can not urinate and, on this account and also 
to keep the bladder empty and away from the 
radium, a retained catheter is used. The max 
imum dosage which can be given safely de 
pends largely on how far away the bladder and 
rectum can be pushed by the packing. This 
depends on the amount of fixation of these 
structures by the carcinomatous infiltration, 
and of course varies in each case. As a rule 
the infiltration is mainly into the lateral para 
metrial tissues, with only late involvement of 
the bladder and rectal walls. At the time of 
the radium implantation, a careful examina 
tion under analgesia is made and a detinite 
decision reached and recorded as to the clin 
ical classification of the case. It is well also to 
make another bacterial culture at this time. 
For the radium treatment, the patient ordi 
narily remains in the hospital about 5 days, 
and after discharge returns to the clinic for 
check-up examinations. About 8 wecks after 
the radium treatment the patient is given the 
second series of deep X-ray. 

This 3 months course of treatment com 
prises the regular course. Additional X-ray 
or radium treatment is given only on special 
indication. After the 3 months’ course the 
patient returns for check-up examination 
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about every 2 months the first and second 
years, every 3 months the third year, every 4 
months the fourth year, every 6 months the 
fifth year, and once a year after that. Of 
course, if there is any local disturbance be- 
tween times, the patient is to come at once. 


CONCLUSIONS 


In the intensive irradiation treatment of 
371 patients with carcinoma of the cervix, 
most of them advanced, we have encountered 
the following late complications: 

Rectal stricture: 5 cases, mostly mild and 
all yielding satisfactorily to dilatation treat- 
ment. 

Bladder ulceration: 4 cases, all responding 
to irrigations and instillations, and only 1 re- 
quiring fulguration to stop bleeding. 

Sloughing of the skin: 1 case of extensive 
sloughing with subsequent healing. There was 
also 1 case of subcutaneous infiltration (first 


degree) which seemed stationary, and 1 ca 


subcutaneous infiltration with superficia| 
cular change (second degree), which was 
nitely progressive. 

Of course, some mild rectal strictures 
lesser grades of subcutaneous infiltration 
have escaped observation, but the more 
ous lesions are not likely to be missed. 
feel that we have been very fortunate to 


accomplished so much in this disease, wit 


few serious complications. This applies 
to the radium and the X-ray therapy. 
radiologist, Dr. Sherwood Moore, has 
ceeded in giving massive doses of X 
which aided materially in curing patient 
in giving temporary relief to others, with 
few of the serious late effects. Howeve 
are always seeking improvements, and 0 
the problems of the day is the difficult ta 
diminishing still further the incidence of 
complications. 
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TO LIVER AUTOLYSIS' 


EDWARD C. MASON, M.D., Pu.D., anp CARL A. NAU, M.A., M.D., OKLAHOMA Crry, OKLAHOMA 


From the Department of Physiology, University of Oklahoma, School of Medicine 


,ONSIDERABLE confusion has de- 
veloped in an attempt to explain the 
cause of death when liver tissue is 

four free within the abdomen. The observa- 
tion presented by the various studies on this 
sub) ct are often quite contradictory; how- 
ever the several authors state that one of the 
thr following factors is the cause of death: 
(1) . toxic substance generated in the auto- 
lyzi.g liver (4, 5, 6, 1); (2) the presence of 
bacli resembling the Bacillus welchii (3); 
(3) anhydremia due to the loss of fluid into 
the abdominal cavity (7). 

We have continued our studies in order to 
determine if the type of diet could in any way 
modify our previous results. While these 
studies were being conducted we have been 
making additional observations which we be- 
lieve furnish a satisfactory explanation for the 
cause of death. 


THE EFFECT OF HERBIVOROUS DIET 


Rabbit 1. Female, weight 8.25 pounds. Nembutal 
anesthesia 1.6 cubic centimeters (1 grain per cubic 
centimeter) intraperitoneally, supplemented with 
ether. October 23, 8:40 p.m. under aseptic precau- 
tions 16.5 grams of liver was removed from a second 
rabbit and placed high in the abdominal cavity. 
October 24, animal had quiet day. Water consump- 
tion in 24 hours was 500 cubic centimeters. October 
25, 8:30 a.m., animal was very active and alert. 
November 6 (14 days after operation), weight 8.25 
pounds. The rabbit was killed and postmortem 
examination was made. 

Rabbit 2. Female, weight 7.25 pounds. The pro 
cedure the same as for rabbit 1 was used. October 
27, 39 grams of liver including the gall bladder placed 
in the abdominal cavity. October 28, animal quiet 
but alert. October 29, animal was alert and active. 
November 6, ro days after operation, animal weighed 
6.75 pounds. It was killed and a postmortem exami 
nation was made. 

Rabbit 3. Male, weight 7.75 pounds. Same pro- 
cedure as in previous experiments was used. No- 
vember 4, 42 grams of liver was placed in the 
abdominal cavity. November 6, animal was alert, 
active, and taking food and water. November 6, 
56 hours after operation, animal weighed 7.5 pounds. 
It was killed and postmortem examination was made. 


‘Received for publication July 31, 1934. 


The results of these experiments do not 
agree with the findings of Andrews and Hdrina 
(1) who state: “The influence of diet was then 
studied by using herbivorous animals and the 
liver of 1 rabbit was planted into 5 other 
rabbits and exactly the same clinical picture 
of autolytic peritonitis was produced.” 


Dog 1. Female, weight 24 pounds. Preliminary 
preparation consisted in a high carbohydrate, low 
protein diet for 3 weeks. At 8:00 p.m., nembutal 
3.4 cubic centimeters (1 grain per cubic centimeter) 
was given. At 8:45 p.m., this was supplemented 
with ether, and 30.5 grams of liver was removed and 
placed high in the abdominal cavity. At 10:00 p.m., 
the condition was good. At 7:45 a.m., the animal 
was dead, 1o hours after operation. 

Dog 2. Female. High carbohydrate, low protein 
diet was given for 5 weeks and 3 days. At 9:30 p.m., 
ether anwsthesia was administered, and 46.75 grams 
of liver was sectioned and placed in the abdomen. 
At 10:00 p.m., the dog was in good condition. At 
[1:10 a.m., the animal was dead, 13 hours, 40 
minutes after operation. 


These two dogs, fed on a high carbohydrate 
diet, showed no additional resistance; they 


lived only 10 hours and 13 hours 40 minutes, 

respectively, following the operation. These 

are probably the most sudden deaths we have 

recorded. 

THE EFFECT OF DOG LIVER IN RABBITS AND 
RABBIT LIVER IN DOGS 


Confronted with the fact that rabbits sur 
vived the operation while dogs on a similar 
diet did not, we next attempted to learn if the 
rabbits’ resistance was due to the increased 
resistance of their intact liver or due to the 
fact that the sectioned liver did not yield 
such toxic substances. 

Rabbit 4. Weight 6.25 pounds. Nembutal and 
ether anwsthesia was used. At 1o:4o a.m., 23 grams 
of dog liver was removed while the animal was alive, 
and placed in the abdomen of the rabbit. At 11:00 
p.m., animal was alive but not in good condition. 
It was found dead the next morning. 

Rabbit 5. Weight 7.75 pounds. Same anesthesia 
as for rabbit 4 was used. At 10:00 a.m., 21 grams 
of fresh dog liver was placed into the abdomen. At 
5:15 p.m., breathing was labored and rabbit was 
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Fig. 1. Rabbit liver tissue undergoing aseptic autolysis. 
very listless. It was found dead the next morning. 

Rabbit 6. Weight 8.25 pounds. The same anas- 
thesia was used as in previous experiments. At 
10:25 a.m., 29 grams of fresh dog liver was placed 
in the abdomen. At 5:15 p.m., the rabbit was alert 
and appeared well. It was found dead the next 
morning. 

Rabbit 7. Weight 8.25 pounds. The same anas- 
thesia as formerly was used. At 10:15 a.m., 18.25 
grams of fresh dog liver was placed in the abdomen. 
At 1:15, the animal was sitting up and was alert. At 
5:15 p.m. animal was apparently well. It was found 
dead the next morning. 

Dog 3. Male. Weight 33 pounds. Nembutal and 
ether anesthesia was used. At 7:30 p.m., 73 grams 
of liver was removed from a rabbit while it was alive 
and placed into the abdomen of the dog. At 8:45 
a.m., the dog was standing. It drank much fluid 
during the day, the intake being approximately 1210 
cubic centimeters above the output. At 7:00 a.m. 
(second day), the dog was found dead. Death oc- 
curred about 30 hours after operation. At 9:30a.m., 
postmortem examination revealed the usual findings 
with 300 cubic centimeters of fluid in the abdominal 
cavity. 

THE RELATIVE TOXICITY OF IMPLANTED CEN- 
TRAL AND PERIPHERAL LIVER TISSUE 


Desiring to obtain additional support for 
our original observation, in which we found 
that rabbits survived the operation, we ex- 
tended our series to include 3 more rabbits. 
However, in order to use fewer animals we 
removed the entire liver of 1 rabbit and divid- 
ed it into three approximately equal portions. 
One piece was then placed into the abdomen 
of each of 3 animals with the following results. 

Rabbit 8. Weight 8.25 pounds. 
37.5 grams of liver was inserted. 
next day, the animal died. 

Rabbit 9. Weight 6 pounds. The animal died 


the morning after 38 grams of liver had been 
inserted. 


Rabbit ro. Weight 7.25 pounds. The animal died 
the morning after 41.5 grams of liver had been 
inserted. 


At 10:30 a.m., 
At 7:50 a.m., the 


Fig. 2. Rabbit liver tissue undergoing aseptic ai 
sis. Greater magnification than used in Figure 1. 


These findings are contrary to our ori: 
observation and therefore agree with t! 
reported by Andrews and Hrdina (1). 
will also be noted that our technique in 
series of rabbits was the same as that 
ployed by Andrews and Hrdina; that is, i 
ducing the entire liver of one animal into 
abdomen of several other animals. Ana! 
of these results suggested to us that the « 
difference in the procedure used in the 
viving animals and those that died, was 
difference in the location from which the im- 
planted liver was selected. In the for 
animals we introduced liver sectioned {1 
the periphery while in the latter the sectio 
liver included the central portion. 

The following experiment illustrates 
fact that implanted liver taken from the 
ripheral portion is less toxic than that ta 
from the central portion. 

Rabbit 11. Weight 8.25 pounds. At 8:15 | 
15.9 grams of liver (peripheral portion) rem 
from a second rabbit and implanted. At 1 
noon, the following day, rabbit was quite activ: 
remained in good condition. It was killed 67 | 
following operation and postmortem examin: 
was made. 

Rabbit 12. Weight 7.25 pounds. At 8:30 | 
15.9 grams of liver (central portion) was rem 
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Fi. 3a. The host’s liver (rabbit) accompanying the 
presence of aseptic autolysis. 


from a second rabbit and implanted. At 8:15 a.m., 
the following day, condition was good. At 10:30 
a.m., animal died suddenly. Condition appeared 
good 10 minutes before death. Postmortem exami 
nation was made. 


A STUDY OF THE HISTOLOGICAL AND 
BACTERIOLOGICAL CHANGES 


The animals which survived the operation, 
that is, those which received peripheral liver 
tissue, were subsequently killed and an au- 
topsy performed. The examination revealed a 
postmortem condition quite different from 
that which we have previously found (4) in 


the non-surviving animals. The implanted 
liver is firmly adherent to a loop of bowel, it 
is creamy-green in color, contains no gas and 
no odor. Occasionally, there is present only 
a small amount of free fluid in the peritoneal 
cavity. The sectioned liver shows a marked 
loss of weight ranging from 24 to 54 per cent 
in 10 days and 14 days, respectively. This 
loss of weight is the result of phagocytic ac- 
tion and is well illustrated in the microscopic 
sections. 

Figure 1 is an enlarged photograph of a par- 
affin section of liver tissue undergoing aseptic 
autolysis. It will be noted that the invading 
phagocytic cells are arranged in a dense for- 
mation producing a definite line below the 
liver capsule. 


DEATH DUE 


Fig. 3b. The host’s liver (rabbit) accompanying aseptic 
autolysis. 


Figure 2 is a photomicrograph of the section 
in Figure 1 and shows the process more in 
detail. 

While the autolysis illustrated is taking 
place in the implanted liver, the hosts’ organs 
are also definitely damaged. Accompanying 
such damage the animals showed definite 
toxic symptoms. 

Sections of the host’s liver and kidney are 
presented in Figures 3a and b and Figure 4. 
Dr. L. A. Turley of the Department of Pa- 
thology gives the following description of the 
liver and kidney. This description is confined 
to tissue obtained by killing the rabbits ten 
days postoperative. 

Liver. ‘Cords of central and middle zones 
of the lobules show rarefaction so marked that 
the nuclei of the cells appear to be held in 
place by a lace-like web. The cells of the 
peripheral zones have a fine, foamy appear 
ance. The tissues of the portal canals are 
infiltrated with lymphocytes, endothelial cells, 
and an occasional polymorphonuclear leuco- 
cyte. This infiltration is most marked around 
the bile ducts. This liver is the victim of what 
appears to be a rather acute and marked fatty 
degeneration plus a septic cholangeitis.” 

Kidney. “The lesions in the kidney vary 
with the different fields. In some fields the 
capillaries of the tufts and tubules are en- 
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Fig. 4. The host’s kidney (rabbit) accompanying 
aseptic autolysis. 


gorged with red blood cells, the tufts are 
swollen until they fill the subcapsular spaces, 
the tubule epithelium is swollen, and the inner 
margins are frayed. The lumen contains 
granular débris. In other fields the glomeru- 
lar tufts are approximately normal in size, 
leaving a fair subcapsular space. The tubular 
epithelium shows some erosion, but also many 
of the cells show the brush-like inner border. 
This kidney appears to be recovering from a 
rather intense, toxic parenchymatous nephri- 
tis. The cause of the condition is still operat- 
ing though in lessened intensity as is shown by 
the areas of present, acute nephritis.” 

rom the changes described it is evident 
that aseptic autolysis is associated with a 
definite tissue reaction on the part of the host. 
Although the animals showed marked toxic 
symptoms during such changes, there was not 
sufficient destruction to cause death. 

Microscopic frozen sections of liver of a 
non-surviving dog reveals the following. 

Liver. ““The portal veins are engorged with 
red blood cells. The sinusoids are full of red 
blood cells, especially in the central zones. 
An occasional polymorphonuclear leucocyte 
is seen in the sinusoids. There is some hyper- 
trophy of the Kupfer cells. The portal canal 
tissues are infiltrated with lymphocytes and a 
few polymorphonuclears. The liver cords are 


Fig. 5. Photomicrograph of frozen section of the k 
of a non-surviving dog. 


somewhat swollen. There is a fibrinocel! 
exudate on the surface of the liver cap 
with beginning invasion of the underlying 
sues. The cells in the exudate are ‘po 
endothelial cells and some lymphocytes. 
liver is suffering from a septic perihepat 
and is receiving excess blood from a septic 
via the portal circulation. As yet, no se 
parenchymatous change has taken place. 
Figure 5 is a photomicrograph of a fr 
section of the kidney of a non-surviving « 


Kidney. ‘The glomerular tufts are swo 


until they fill the subcapsular space. 
capillaries of the tufts and tubules are 
gorged with red blood cells. The tub 
epithelium is swollen until the lumina 
reduced to mere slits or are not discerni 
There is some lytic degeneration of the p: 
lary duct epithelium. This is a case ol 
vere, acute, toxic nephritis in the conges 
stage.” 

In all animals which died, both rabbits 
dogs, an organism was constantly found. 
role of the organism in the chain of ev: 
which leads to death is illustrated by 
following experiment. 


Rabbits 13. and 14. Asmall portion of the auto! 
liver was removed from rabbit 12 (at the tin 
death) and ground with salt solution. Two « 
centimeters of solution was injected intraven: 
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Fig 6. Organism obtained from central portion of 
rabbit liver. 


into cach of rabbits 13 and rq. After 5 minutes 
rabbit 13 was killed and placed in an incubator for 
22 hours. Autopsy at this time showed the follow- 
ing: The liver was soft and friable with a consistency 
that of soft cottage cheese. All the tissues were 
crepitant. The striated muscle was riddled and the 
odor was very foul. Impression smears were made 
and stained by the Gram’s method which showed 
enormous numbers of positive rods identical with 
those found in the autolyzed liver of rabbit 12. 

Rabbit 14. Was permitted to live and showed no 
ill effects from the injection. 

Figure 6 is a photomicrograph of the organ- 
ism which was obtained from the culture of 
the central portion of liver, part of which was 
implanted in rabbit 12. The peripheral por- 
tion of the same liver and that which was 
introduced into rabbit 11 on culture showed 
no anaerobic organisms. 

Figure 7 was obtained as an impression 
smear from rabbit 13. The source of the 
organism was the same as that reported in 
Figure 6. 

DEDUCTIONS 


Sectioned liver tissue undergoing aseptic 
autolysis within the abdomen is accompanied 
by definite damage to the host. This is evi- 
denced by changes in liver and kidney of host 
and also by toxic symptoms manifested. 

In all of our previous reports on this subject, 
the experimental data were obtained from 


(logs. Therefore, when the first 3 rabbits of 
this series survived the operation, we were of 


DEATH DUE TO LIVER 


AUTOLYSIS 


Fig. 7. Impression smear of the liver from incubated 
rabbit 13. 


the opinion that the survival was due to the 
type of diet selected by the rabbit. This 
conclusion also agreed with the observation 
of Salzmann who found that rats either sur- 
vived the operation or died depending entirely 
upon the type of diet fed the animals. 

Continuing our experiments we have been 
forced to conclude that all the surviving ani- 
mals received implanted liver tissue sectioned 
from the periphery of the liver. Such tissue 
proved to be free of the anaerobic bacillus. 
We further observed that the implanted liver 
tissue sectioned from the central portion 
caused death and also gave a positive culture 
for the organism. It has been observed by 
Andrews et al (1) and also by Dvorak that 
this organism may be injected in large amounts 
into the peritoneal cavity without causing the 
death of the animal. We have injected the 
organism intravenously and found it affected 
the animals but little, if at all. However, if 
shortly after such an injection we killed and 
incubated the animal, we subsequently found 
the tissues completely riddled by the organ 
ism, the liver being destroyed. 

The sequence of events which leads to the 
death of the animals appears to be as follows: 
The bacteria remain in a latent state until 
stimulated to activity by the asphyxiation of 
the liver tissue. The activity of the bacteria 
then accelerates the production of toxic prod- 
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ucts and these, in turn, cause death by produc- 
ing a chemical reaction. The picture is not 
that which we usually consider as a general- 
ized peritonitis but the bacteria confine their 
activity locally to the selected substrate. 
Also, the rapidity with which death follows 
the operation, after to to 15 hours, is not in 
keeping with the usual picture of peritonitis. 
The damage to the tissues of the host shown 
in the microscopic sections, with and without 
the presence of bacteria, rather suggests that 
the process which produces death is not neces 
sarily a difference in kind but rather a differ 
ence in degree; the action of the bacteria only 
accelerating the liberation of toxins from the 
liver tissue. Trusler and Reeves have demon- 
strated the fact that the organism does not 
produce exotoxins and it has also been shown 
that the organism may be cultured within the 
abdomen, substrates other than adult liver 
tissue being used without causing death (3). 


CONCLUSIONS 


1. Additional evidence is submitted to sup- 
port the contention that the absorption of 
dead and autolyzed tissue is associated with 
toxic symptoms on the part of the host. 

2. Death is not due to a generalized peri- 
tonitis but rather to the absorption of toxic 


products generated from the liver tissue de 
prived of its circulation. 


3. The anaerobic bacillus found at the | 
of death may be injected intraperitoneall) 
intravenously without causing any har 
results. 


We wish to express our appreciation for une assi 
given us by Miss Ida Lucille Brown of the Departn 
Bacteriology 
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THE BILIARY DUCTS 775 


DUCTS AND 
OF COMMON 


ITS CORRELATION 
DUCT STONE! 


IAN G. MACDONALD, M.D., C.M., Cornwati, New Yor 


™ TANDARD works of reference in med- 
Q icine and surgery enumerate a re- 
\ markably uniform list of symptoms 
said o be caused by the presence of calculi in 
the « <trahepatic biliary passages. In the past 
sever ul years, the “asymptomatic common 
duct stone’ has been the theme of several 
writers (3, 6), but nevertheless the gathered 
opinions of members from several surgical 
stafl: gave the impression that biliary colic is 
the chief signpost to a diagnosis of calculus in 
the common duct. In direct variance with 
this is a statement by Professor D. P. D. Wilkie, 
of Edinburgh, that common duct stone never 
gives rise to colic, since that section of the 
biliary tract exhibits in its wall no muscular 
tissue, and is therefore non-contractile, non- 
peristaltic. Attacks of biliary colic, Wilkie 
stated, are produced only by the passage of a 
stone along the cystic duct with its regular 
layers of musculature. This assertion seemed 
sufficiently novel to merit investigation, and if 
proved would obviously be of great diagnostic 
importance. The subject has been pursued 
along three lines: 

1. Review of recent literature. 

2. Study of the detailed histology of the 
hile ducts. 

3. Analysis of case histories of patients 
proved to have had choledocholithiasis over a 
5 year period at the Los Angeles County 
General Hospital and the Toronto General 
Hospital. 

It will be shown that the correlation of 
anatomical findings with symptoms in these 
cases, with due reference to the duct histology 
outlined below, disprove practically all the 
commonly accepted explanations of pain pro- 
duction in biliary colic. 

1. Much of the recent literature on the 
subject has been concerned with the absence 
of the classical signs and symptoms in many 
cases, and the wide variance possible in the 
clinical picture. In 1877, Charcot first de- 
scribed the intermittent fever in common duct 


‘From Department of Surgery, University of Southern California; 


obstruction which has since been associated 
with his name. Kehr, in tg00, remarked that 
jaundice may be absent in common duct 
stone, and in Jordan’s series of 106 operations 
for this condition 10.6 per cent of the patients 
were without jaundice. Oertel described a 
case in which complete common duct obstruc- 
tion by stone had been compensated for by 
saccular dilatations of the ducts to such an ex- 
tent that the patient died without jaundice. 
Mann’s experiments verified this possibility in 
animals, where dilatation of the ducts delayed 
the onset of jaundice. Clute reported that 31 
per cent of his operative cases with common 
duct stone showed no jaundice. He recom- 
mended more frequent choledochotomy when 
operating for calculous cholecystic disease, 
having found stones in the common duct in 18 
per cent of his cases in a 3 year period due to 
this procedure. He remarked that a slight 
elevation of blood bilirubin often means com- 
mon duct stone. A further series of cases re- 
ported by Klingenstein showed 6 per cent 
without jaundice, and a slightly smaller per- 
centage without colic. 

The theories that have been advanced to 
account for causation of biliary colic are many 
and varied. Such are concerned with im- 
paction of a calculus in the ampulla of Vater, 
distention of the ducts, and the size and shape 
of the obstructing stone. The cases to be 
quoted below will suggest the futility of such 
explanations. Rolleston and McNee are 
authorities for the statement that severe 
biliary colic may be present in the absence of 
any calculi, being due to cholecystitis with 
inflammatory reaction in the sensitive sub- 
peritoneal tissues. Most commonly accepted 
is the view that colic is due to spasm of the 
ducts by their constituent muscular layers. 
With this in mind the investigation of the 
histology of the bile ducts was undertaken. 

2. An amazing variance of ideas as to the 
normal histology of the bile ducts was en- 
countered in the various standard works, old 


and from work begun in Department of Surgery, University of Toronto. 
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Vig. 1. Low power field from an area in a longitudinal 
section of the common bile duct, 2 millimeters distal to the 
sphincter of Oddi. Shows scattered muscle fibers, usually 
lying individually, among fibrous and elastic tissue. At the 
lower edge are seen a few organized muscular strands tailing 
off from the sphincteric muscle. Phosphotungstic acid 
stain. 


and recent. For example, a large volume of 
Special Cytology, published in 1928 (10), states 
that in the cystic duct exist three-directional 
smooth muscle fibers, while in common and 


hepatic ducts only very small amounts are 


present, and without definite layers. Max- 
imow emphasizes the fact that only the com- 
mon duct shows bundles of smooth muscle 
running in oblique and longitudinal directions, 
forming an incomplete layer around the duct. 
Burden observed that the hepatic, cystic, and 
common bile ducts are identical in structure, 
there being bundles of unstriped muscle lying 
in the outer layer of areolar tissue together 
with blood vessels and lymphatics. He claimed 
that these muscle bundles were well devel- 
oped and formed isolated longitudinal and 
circular layers, thus producing a loose net- 
work rather than a compact layer. Rolleston 
and McNee make the bald statement that the 
bile ducts are without muscular tissue at any 
point, but quote no proof of such statement. 
In spite of the fact that nearly all possible 
combinations seemed to have been exhausted 
by these various authorities, it was proposed 
to prove, if possible, which of the statements 
here quoted was correct. 


Microscopic sections were first made ‘rom 
the various parts of the bile duct — hepatic, 
cystic, and common. Three stains were em 
ployed: hematoxylin and cosin, phospho 
tungstic acid stain for muscle, and Weis art's 
for elastic tissue. As no muscular coats : juld 
be found in the bile ducts in the ma rig] 
examined from the first few autopsies, a sor 
systematic method was followed. 

The gall bladder and the cystic and con yon 
ducts down to the entrance of the latter nto 
the duodenum and including a section « the 
duodenal wall, were removed from cad. vers 
showing no gross evidence of biliary  ract 
infection. After being washed in wate: the 
preparation was injected through the an ulla 
of Vater with Zenker’s solution until the « icts 
were moderately distended. When suff'c) ntly 
fixed, sections were taken at regular lev: 
follows: 

A. Through sphincter of Oddi and 
the terminal portion of the common duc 

B. From proximal portion of common 

C. From distal end of cystic duct. 

D. From proximal portion of cystic 

Ei. Through the junction of cystic 
with the neck of the gall bladder. 

These sections were then stained 
phosphotungstic acid, which, after stucy oj 
numerous sections, was determined to bv the 
best stain for the detection of muscle ti-sue. 
In all, 84 sections, some transverse, but most 
of them longitudinal, were prepared from the 
material obtained from 14 autopsies. 

A study of these sections shows that the 
muscular coats, as such, cease very abrwptly 
at the neck of the gall bladder, sometimes with 
a sphincter-like structure at the origin 0 the 
cystic duct. The remainder of the b) iary 
ducts, common, cystic, and hepatic, are m: rely 
fibro-elastic tubes, lined with a high colu: :nar 
mucosa, covered by a serosal layer wit! the 
usual subserosal areolar tissue. Only © nall 
isolated fibers of unstriped muscle are prc cnt 
sometimes indistinguishable from connec tive 
tissue cells. In many sections, a sear | ol 
several high power fields is necessary to m- 
onstrate even isolated muscle cells. A str <ing 
point in the study of many of these du_ s is 
the presence of comparatively large glans in 
the duct walls, as described by Burden. | isa 
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Fig. 2. High power view of a field from Figure 1. In 
dividual muscle fibers stand out in contrast to connective 
tissut 


real possibility that these glands offer lodging 
to organisms metastatic from other foci of in- 
fection, and subsequently become responsible 
for low grade cholangitis. Nerve fibers are 
present in great abundance, usually dis- 
tributed in the outer part of the wall. 

3. The clinical review was confined to 


those cases definitely proved to have had cal- 


culi in the common duct. This reduced the 
number of cases in the 5 year period to 16 at 
the Toronto General Hospital (1926-31), and 
§ at the Los Angeles County General Hospital 
(1927-32), in which stone had actually been 
removed from the common duct at operation 
or autopsy. When contrasted with the figures 
from other surgical clinics (Mayo Clinic 106 in 
io years; Mayo-Robson 380 in 10 years) this 
seems to indicate an extraordinarily low in- 
cidence of calculous cholecystic disease among 
hospital populations of over 30,000 (T.G.H.) 
and go,ooo (L.A.C.G.H.). This variation is 
due in part, of course, to the greater number 
of elective cases in other clinics. 

The histories were examined as to 6 cardinal 
points: (1) chronic indigestion (i.e., painful 
digestion), flatulence, and so called “ bilious 
attacks”’ with headaches, as elicited in the 
past history; (2) dull pain in upper abdomen 
with radiation posteriorly; (3) well defined 
biliary colic; (4) presence of jaundice; (5) 
chills; (6) fever. The relative frequency of 
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Fig. 3. High power view of an area several low power 
fields distal to that in Figure 1. Note marked decrease in 
number of muscle fibers. Phosphotungstic acid stain. 


these findings for the two series of cases is 
presented in Tables I and II. In Table III is 
shown the percentage incidence of these signs 
and symptoms in the combined series. 

Certain points are of interest even in this 
small series. Jaundice is the one near constant 
sign; yet one woman with a 3 year history and 
as many calculi in the common duct failed to 
show an icteroid tinge at any time, although 
the icteric index was 13.7. Next in order is a 
high percentage with history of digestive up- 
set, or chronic upper abdominal pain, or both, 
over a period of years, or at least months. 
There was frequently acule exacerbation of such 
symptoms when the calculi presumably entered 
the biliary ducts, as shown by 81 per cent of the 
quoted cases. Much of this is due, of course, 
to activation of chronic cholecystic disease, 
but a perusal of these clinical histories leads 
one to believe that any individual who suffers, 
in mid or late life, a sudden up-trend in 
severity of previous cholecystic symptoms is 
an eligible candidate for the diagnosis of com- 
mon duct stone. If this be associated with 
icterus and its accompanying manifestations, 
or failing that an elevated blood bilirubin, or 
with a dull, radiating, upper abdominal pain, 
or with chills or fever, the diagnosis becomes 
more than probable. 
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Fig. 4. Low power view of an area from the mid portion 
of the common bile duct. Virtual absence of muscle fibers. 
Large groups of hyperplastic glands in duct wall, some of 
which are cystic and dilated. Hamatoxylin-eosin stain. 

Most unusual in this series is the extraor- 
dinarily low incidence of biliary colic. With 
the appearance of colic the difficulties of 
diagnosis are largely erased, but 56 per cent 
of these cases failed to present such con- 
clusive evidence of common duct stone. In 
none of the 8 autopsy cases in which the 
pathologist was the final arbiter was the 
symptom of colic found in the medical history. 
This is certain indication of the reluctance 
with which a diagnosis of biliary duct calculus 
is surveyed without the sine gua non of colic. 

Chills were a feature in 7 instances (26 per 
cent), and fever in 8 (29 per cent). 

It should be mentioned that the dull upper 
abdominal pain complained of by some of 
these patients is by no means confined to the 
right upper quadrant. At least 4 (14 per cent) 
reported left upper quadrant pain, and 3 
epigastric pain. Two of the former patients 
had their radiation of pain to the left scapula. 

Only 1 of the 27 cases presented all of the 6 
cardinal features herein tabulated, and a sec- 
ond 5. Ten, or 37 per cent, had 4 out of the 6 
signs or symptoms, and 6 (22 per cent) only 3. 
Seven others had only jaundice and one other 
point, while 1 case presented only jaundice. 
In the aged, common duct stone, like acute 
appendicitis, seems remarkable for the lack of 
clinical evidence produced. Especially is this 
true of the colic symptom, only patient in this 
series over 60 presenting this evidence. 

Clute’s advice regarding more frequent 
opening of the common duct during operative 
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Fig. 5. Low power photomicrograph of an area fro: 
mid portion of a cystic duct. There is complete abse: 
muscle fibers. Phosphotungstic acid stain 


procedures for cholelithiasis seems to be b: 
out in this series. Nine of the quoted c 
had had previous cholecystectomies or ch 
cystotomies, and several operative rep 
stated the bile ducts to be without ext: 
evidence of calculi. In experienced hands 
mortality cannot be appreciably raised by 
additional technique and time invol\: 
There is certainly adequate compensat 
even if convalescence is lengthened by dict 
drainage, in the knowledge of a certain result. 
The formation of calculi in the intrahepatic 
ducts, as described by Judd and Burden, is of 
great rarity. 

Certain cases of this series merit special 
remark inasmuch as they illustrate 
futility of attempting any reasonable expla- 
nation of pain production. 

M. C., female, 40 years old, suffering severe « 
was found at operation to have the largest soli 
stone in the series, 3 by 1.5 centimeters, in the « 
mon duct. It has been said that small stones prod ice 
most severe colic. In this instance, at least, a | 
stone produced severe colic. 

J. F., aged 57 years, had had a cholecystecton 
1923, and was admitted in 1928 with jaundice, fe 
and chills. He was without pain or colic, and 
autopsy showed a calculus of bean size impac e¢ 
in the ampulla of Vater, and behind it sey 
smaller stones. The ducts were distended to 
eral times normal diameter throughout. In b 
this individual had failed to develop coli: 
pain in spite of impaction of a stone in 
ampulla, the presence of several small stones, 
distention of the ducts—all of which condit 
have been named at one time or another as causa 
of colic. 
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\BLE I.—-PROVED COMMON DUCT STONE 


Cases at Los Angeles County General Hospital, 1927-1932 
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.—Chronic indigestion, flatulence, etc. 
Radiation—Dull pain with radiation. 


J. E. was a man of 70 years, who had suffered from 
dull epigastric pain for 10 years, but never from colic. 
In hospital he had a moderate increase of the pain 
with intermittent chills, fever, and jaundice. Autop- 
sy showed a marble sized stone occluding the ampulla 
of Vater, with several others in the duct. In the liver 
were multiple abscesses. Again no colic in spite of 
multiple stones and occlusion. 

M. D., a woman 70 years of age, presented in- 
creasing jaundice for 5 months. After admission to 
hospital her empyemic gall bladder was drained. 
Autopsy proved the common duct to contain 13 
stones of various size. All the hepatic ducts were 
dilated. She had never suffered even dull pain; 
nausea, vomiting, and headaches were the only 
symptoms. Here multiple stones and dilatation of 
even intrahepatic ducts failed to produce pain. 

KF. C. was a man of 70 years, whom autopsy 
showed to have a carcinoma of the gall bladder with 
complete occlusion of the cystic duct by carcinom- 
atous invasion. He died with a deep jaundice of 5 
months’ standing which was found at autopsy to be 
due to stone obstructing the common duct, itself 
quite patent, and with the remainder of the biliary 
tree free from carcinomatous invasion. This stone 
must therefore have been present for many weeks in 
the common duct (i.e., before the cystic duct became 
occluded by carcinoma), and was probably responsi- 
ble for the marked jaundice. His only pain had been 
epigastric, and of very moderate severity, generally 
following meals. Thus, in spite of a calculus ob- 
structing the common duct for many weeks—proba- 
bly 5 months—this individual had never exhibited 
anything approaching a colic-like pain. 

Illustrating the necessity of common duct 
exploration in doubtful instances is the case of 
W. Ek. R., a 64 year old male. 
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TABLE II.- 


PROVED COMMON DUCT STONE 


Cases at Toronto General Hospital, 1926-1931 
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M. C. 040081 


L. K. 049677 
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F. C. 04798 
M. T. 057871 
TABLE III 
Per cent 
Total cases of common duct stone 
Female.... A 
Average age. . ’ 
Chronic indigestion, flatulence, etc 
Dull pain with radiation. . . 
Biliary colic. . : 
Jaundice. 
Chills.... 
Fever... 


Ten years before the last admission a cholecys 
tectomy had been performed, and this was followed 
by jaundice. During the following years he suffered 
from recurring indigestion and occasional dull 
epigastric pain. Before admission he developed a 
constant dull epigastric pain, and pain in the right 
upper quadrant without radiation, followed by a 
gradually developing jaundice. In hospital, a pre- 
operative diagnosis of catarrhal jaundice or ‘“‘adhe 
sions’’ was made, and the occasional chills he com- 
plained of laid to ‘‘hysteria.””. The jaundice cleared, 
the abdomen was opened, and gastro-enterostomy 
was done because of dense, distorting adhesions 
about the pylorus. The biliary ducts were not ex- 
plored. After a postoperative death, an obstructing 
calculus was found at autopsy in the common bile 
duct. 


The same point is illustrated by another 
case: 7 
KE. M., a 53 year old woman who 3 years before ad- 


mission had been operated upon for empyema of the 
gall bladder. At that time a number of stones were 
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removed from the gall bladder and the gall bladder 
drained. She continued to have chronic right upper 
quadrant pain and flatulence for the 3 years, but no 
colic at any time. Eventually the common duct was 
explored and found to contain 3 large stones, and the 
duct itself was much thickened and dilated. 

I. W., a male aged 70 years, illustrates the case 
with atypical distribution of pain. Having had a 
cholecystectomy 13 years previously, his chief com- 
plaint on admission was left upper quadrant pain 
radiating to the left scapula. As he presented a 
marked jaundice and had constant chills and fever, 
the common duct was explored and a solitary stone 
34 centimeter in diameter removed. 


SUMMARY 


1. Material has been examined to show 
that the biliary ducts possess throughout only 
small isolated fibers of muscle, irregularly 
scattered. The bile ducts are fibro-elastic 
tubes, richly supplied with nerve fibers, lined 
by tall columnar epithelium, and frequently 
featured by the presence of large subepithelial 
glands lying in the membrana propria, singly 
and in groups. 

2. Biliary colic is not caused by muscular 
spasm, according to these histological findings. 
Several quoted cases go to show that most 
of the other theories usually advanced as 
etiological factors of pain are probably false. 

3. Colic is by no means a constant symp- 
tom of calculi in the bile passages, as shown 
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by an absence of that symptom in 56 per cent 
of 27 cases presented. 

4. The most frequent symptom of common 
duct stone is an exacerbation of previous in 
digestion, flatulence, or dull upper abdominal 
pain with or without radiation. The one near. 
constant finding is jaundice. 

5. A survey of this series impresses one 
with the need of more frequent exploration of 
the common duct as a combined proce lure 
with cholecystectomy for cholelithiasis. 
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rYXHE surgical and medical risks of infec- 

tions and other pathological processes 

in and about the liver are seriously aug- 
mented by the possibility of hepatic insuffi- 
ciency. One of the most striking surgical 
jeatures associated with these cases of liver 
damage is their tendency to bleed. According 
to the results obtained in several clinics, 50 
per cent of all postoperative deaths in patients 
with jaundice or liver insufficiency are a result 
of hemorrhage (8, 25, 26, 36). The following 
study was undertaken chiefly in an effort to 
reduce these operative risks. 


DETERMINATION OF BLEEDING TENDENCY 

The first objective was to devise a reliable 
clinical method that would disclose the latent 
hemorrhagic tendency in jaundiced patients. 
The great variability of bleeding tendency in 
jaundice is well known. Jaundiced patients 
with a normal Duke’s bleeding time, normal 
coagulation time, and normal blood coagulat- 
ing factors will frequently bleed abnormally, 
and patients with abnormal findings will fre- 
quently not bleed. Many clinical and labora- 
tory methods have been recommended to 
determine the existence of a bleeding tend- 
ency, but none of them so far has been an 
accurate guide. As Colbeck has stated, there 
isno definite method as yet for the evaluation 
of the bleeding tendency in jaundice. 

1. Blood coagulation factors. In vitro studies 
of the various blood coagulation factors in 
jaundice have been extensive. Analysis of the 
literature forces the conclusion that although 
there are variations in these factors, these 
variations cannot be correlated reliably with 
the bleeding tendency. Changes in blood 
calcium, fibrinogen, platelets, prothrombin, 
antithrombin, sedimentation rate, etc., are 
observed just as frequently without as with a 
hemorrhagic diathesis in jaundice. 

a. Calcium. There is undoubtedly a dis- 
turbed calcium metabolism in jaundice, such 
as altered calcium balance, osteoporosis, etc. 


As one of us (A. C. L., 14) has already 
pointed out, the literature does not agree on 
the relation between this disturbance of cal 
cium and the hemorrhagic diathesis found in 
some cases. Blood calcium levels, both fixed 
and diffusible, are unchanged or only slightly 
changed in jaundice. The general weight of 
experimental evidence seems to uphold the 
view that although a functional deticiency of 
calcium exists, it has no relation to the bleed- 
ing tendency (Linton, 22; Snell and Greene; 
Gunther and Greenberg; Ivy; Wangensteen; 
Colbeck). 

It is true that in jaundice intravenous cal- 
cium improves coagulation in vitro, but the 
mechanism by which it does so is not clear. 
Furthermore, extravascular clotting has little 
relation to bleeding tendency. Following the 
lead of Mayo-Robson, Wright and Paramore, 
Lee and Vincent, Walters (34), Whipple, Judd, 
and others, the pre-operative administration of 
calcium is widely used (Cantarow, McKnight, 
Webb, Brennan, Hanlon, Sistrunk, and others). 
But failures are frequent. As Wangensteen 
and also Colbeck have summed up, intra 
venous calcium has not solved the problem of 
hemorrhage in jaundice. 

Blood calcium determinations, therefore, 
are of no value in determining the bleeding 
tendency. The problem of diffusible calcium 
presented itself, however, and was studied in 
many of our cases. The results will be set 
forth in a separate communication. 

b. Other blood coagulation factors. Ban 
croft, Kugelmass and Stanley-Brown, in a 
study of 200 surgical cases, concluded that no 
one factor can be isolated as a cause of bleed- 
ing or clotting. They devised a “clotting 
index” calculated from a composite of the 
determinations of the prothrombin content, 
fibrinogen content, platelet count, degree of 
platelet lysis, and antithrombin. In later 
studies, they dropped the platelet count and 
lysis studies, because these could not be cor- 
related with clinical bleeding. Another inter- 


1 This work was aided by a grant from Mead Johnson and Company 
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esting conclusion was that the clotting tend- 
ency can be determined reliably after opera- 
tion, but not before, because when a latent 
bleeding tendency exists, the ether damage to 
the liver and operative shock make it manifest. 

For clinical use such a clotting index is 
entirely too elaborate (Mills, and Clute and 
Veal). But of greater importance, it is prob- 
ably inaccurate. The attempt to study the 
bleeding tendency by splitting it into many 
factors is misleading. One factor after another 
is heralded as the important one, only to be 
dropped when found to be clinically unre- 
liable. For in any given case one factor may 
compensate for another, both in the calcula- 
tion and clinically. In different bleeding con- 
ditions, different factors are involved. Fur- 
thermore, when all factors are normal the 
patient may still bleed because he may be on 
the threshold of bleeding and ether, acidosis, 
operative shock, etc., may push him over this 
threshold. J/¢ seems as if the only way at 
present to determine a bleeding tendency is to 
see if the patient bleeds. Yet, such a posteriori 
determinations would be of no value in pre- 
paring patients for operation. 

With particular reference to jaundice, the 
same conclusions apply. Lewisohn found a 


decrease in prothrombin and fibrinogen and 
an increase in antiprothrombin associated 
with increased risk of hemorrhage; Murakami 
and Yamaguchi found a decrease in fibrin 
ferment in jaundice; Johnson concluded that 
in experimental obstructive jaundice clotting 
was delayed because the quantity and quality 


of the fibrin seems deficient. But Linton 
found that in obstructive jaundice there is no 
deficiency in the blood fibrin, in fact a distinct 
increase. Moss also found a distinct increase 
in plasma fibrinogen in experimental obstruc- 
tive jaundice. Mann and Bollman found 
after removal of the liver that prothrombin 
did not change, antithrombin sometimes in- 
creased and sometimes decreased, and fibrin- 
ogen remained normal for a time, but after 
depletion did not regenerate. The sedimenta- 
tion rate has also been suggested as a guide to 
the bleeding tendency in jaundice. Linton (21) 
considers it to be an accurate guide. Clute 
and Veal, however, consider it suggestive and 
helpful, but not absolute. 
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As with calcium, after much study, deter. 
minations of other blood clotting factors were 
discarded in the present study as not furnish 
ing a reliable guide. 

2. Coagulation time. Determination of 
coagulation time is today a most widely used 
procedure. Yet it seems to have relatively 
little value. In many hundreds of cases 
studied by many authors (Kleinert, Hunt. 
Harter, Feinberg, Bland and _ Goldstein, 
Kugelmass, Bancroft and Stanley-Brown, 
and others) the general conclusions are that 
prolonged clotting time seems to bear no 
relation to clinical bleeding, and it is often 
normal in severe blood dyscrasias and when 
bleeding occurs. The only condition in which 
a prolonged coagulation time is diagnostic is 
hemophilia. The multiplicity of methods 
devised for the determination of clotting time 
points to the difficulty in their evaluation. No 
less than 33 different methods (probably 
more) are known (Solis-Cohen). Moreover, 
the numerous factors affecting the clotting 
time of shed blood, such as contact with air, 
glass, and dirt, size and shape of drop, amount 
of blood, mechanical disturbance of blood, 
evaporation, temperature, dilution, end point 
adopted, personal equation, part punctured, 
contact with tissues, skin and lymph, depth 
and character of the wound, pressure, metvor- 
ological factors, age, hemoglobin, food, fluid, 
etc., make the interpretation very diflicult. 
In an exhaustive study of the subject Solis- 
Cohen has analyzed all these points carefully. 

In spite of the unreliability of the method, 
it was decided in the present study to investi- 
gate the coagulation time. The methods of 
Bogg, Biffis, Lee and White, and Howell were 
used. Those of Bogg and Biffi were first done 
on 115 normal individuals t~ “>t a standard. 
Up to 6 minutes was foun: mal with the 
Bogg’s method (average e of 3 to 5 
minutes) and up to 9 min for the Bifh. 
In 60 cases of jaundice, a 1 in 25 miscella- 
neous pathological cases, the coagulation 
time was invariably found to be normal. Lee 
and White’s method was done on 32 cases, and 
Howell’s method on 30 cases. These were all 
normal. 

In only 1 jaundice case was the Boggs meth- 
od above normal, 13 minutes. This paticnt 
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was operated upon and died, but of cholemia, 
not of hemorrhage. This would seem to 
indicate that the prolonged coagulation time 
in jaundice is not so much an index of bleeding 
tendency as of liver damage. Walters (35) 
agrees in this view. 

Coagulation time, then, was also discarded 
along with calcium and other determinations 
as not being an accurate guide. 

3. Bleeding time. In bleeding conditions, 
the simple fact is that the patient bleeds. The 
problem is how to demonstrate beforehand 
that he is going to bleed. Duke’s bleeding 
time is used universally. To a large extent in 
jaundice it has been disappointing. Here it is 
of little more value than the coagulation time. 
True, in severe anemia, febrile states, acute 
leucemias, and in pronounced hemorrhagic 
diatheses in general, it is prolonged, and is 
the single most reliable method of predicting 
a bleeding tendency. But a latent bleeding 
tendency, such as is found in many cases of 
jaundice, is not revealed by the ordinary 
puncture of the skin. Thus, it was felt that 
some way should be found to make a patient 
with a hypothetical latent bleeding tendency 
in jaundice bleed excessively from an ordinary 
skin puncture, and thus possibly make it 
manifest. 

A factor which has received little attention 
in bleeding studies is the state of “‘tonicity”’ 
of the capillaries. In small vessels it is the 
retraction of their walls to a large extent 
which stops bleeding. No other factor can 
explain the fact that the normal bleeding time 
of 30 to 180 seconds (Duke) is much less than 
the normal coagulation time. Von Bermuth 
and Magnus have demonstrated this clearly, 
by actual observations of the capillaries with 
the capillary micrascope. Magnus has shown 
that the normal.c. nillary, when cut, will con- 
tract, force out its content of blood, and then 
disappear compleucly from view because of 
its contraction. Titia case of hemophilia, von 
Bermuth found that the capillaries did not 
contract after being cut, but remained patent 
and continued to bleed. In a case of Werlhof’s 
disease, however, the capillaries reacted in the 
normal manner. This field offers fascinating 
possibilities for study, and should be investi- 
gated further. 
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It was felt that if the factor of capillary 
tonus could be eliminated and the capillaries 
kept wide open, the situation would be simpli- 
fied and a latent bleeding tendency revealed 
if present. Such a situation is comparable 
clinically when ether, shock, operative trauma, 
etc., results in capillary paresis and bleeding. 

The skin of the forearm near the elbow over 
the pronator muscles was selected as being 
uniformly thin without the disturbing factor 
of differences in hornification present on the 
finger tips. Ordinary Duke’s punctures (with 
mechanical stylet set a uniform depth of 
about 2.5 millimeters for all cases) gave the 
usual bleeding time as 30 seconds to 3 minutes. 
Heat was then applied and another puncture 
done. No constant change was noted. Cold 
was then used; no dependable difference 
could be noted. Histamine (which does not 
alter blood coagulability, Best and McHenry) 
was then injected intradermally to produce 
capillary paresis. No constant changes were 
found. Altogether 80 cases were studied in 
this manner. 

One of us (A. C. I.) then suggested applying 
the cuff of a sphygmomanometer around the 
arm, with a pressure of about 40 millimeters of 
mercury, enough to cut off effectively the 
venous return. By increasing the pressure in 
the capillaries and arterioles in this manner, 
the factor of “capillary tonus” might be elimi 
nated. This was done, with most gratifying 
results. 

It was found in a large number of normal 
individuals (115 cases) that very little differ 
ence existed between the Duke method and 
the modified method with venous pressure. 
In general, the latter gave somewhat longer 
readings and an increased volume of bleeding, 
as demonstrated by the total area of the drops 
on the filter paper. After many trials the 
upper limit of normal for the venous pressure 
bleeding time was fixed at 240 seconds; it 
was rarely over 180 seconds. But, when the 
method was tried on a number of cases of jaun 
dice, it was found that often, when the Duke’s 
bleeding time was normal, the venous pressure 
bleeding time was definitely prolonged. These 
cases with a prolonged venous pressure bleed- 
ing time were almost always found to be the 
cases that bled, either spontaneously or after 
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operation. In the following study of 810 
pathological cases, this fact was demon- 
strated repeatedly. We are not prepared to 
say just what is the mechanism involved 
(blood chemical studies of diffusible calcium 
were made and will be reported separately), 
but we do feel convinced that the method is 
of distinct value in predicting a hemorrhagic 
diathesis in jaundice. 
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rr} NHE bleeding tendency in jaundice is un- 

doubtedly related to the degree of liver 

damage. The mechanism of this relation 
is obscure, but the clinical facts are obvious. 
The venous pressure bleeding time, or “Ivy” 
bleeding time (as we have named it) is, there- 
fore, in a sense, a measure of the degree of liver 
damage.” That this is true is also brought out 
by a study of other types of liver damage with- 
out jaundice. The Ivy bleeding time is pro- 
longed in many cases of cirrhosis of the liver, 
in cases of chronic cholecystitis with asso- 
ciated liver damage, etc. Cases with liver in- 
jury, then, formed the bulk of those selected 
for study. 

Dr. R. H. Jaffe suggested to us that a possi- 
ble explanation for the bleeding tendency in 
cases of obstructive jaundice was that because 
of the deficiency of bile in the gastro-intestinal 
tract, there was a failure in absorption of fat 
soluble vitamins, particularly vitamin D. As 
this work was being completed, a publication 
appeared from the University of California 
which confirmed this suggestion. Greaves and 
Schmidt proved that in the absence of bile 
from the intestinal tract, little or no vitamin 
D is absorbed. In non-obstructive jaundices 
or in any liver deficiency with a marked de- 
crease in biliary intestinal content, the vitamin 
D absorption is not completely inhibited but 
is definitely impaired. The exhibition of large 
doses of viosterol or the administration of bile 
salts with it, we thought might correct this de- 
ficiency. 

The liver stores vitamin D, and apparently 
utilizes it in its haemostatic functions (1, 4). 
Many reports have been recently published 
which demonstrate the profound effect of vi- 
tamins on the various blood coagulating fac- 
tors (Kugelmass and Samuel, 9; Woehlisch; 
Sherif and Baum; Lopez; Cramer and Drew; 
and others). In particular, the effect of vi- 


*See Ivy, A. C., Shapiro, P. F., and Melnick, P. The bleeding 
tendency in jaundice. Surg., Gynec. & Obst., 1935, 60: 781-784. 


tamin D in favorably altering these factors 
and in reducing the bleeding and coagulation 
time and bleeding tendency in various condi- 
tions, has been frequently reported (Phillips, 
Robertson, Corson and Irwin, 12; Selye; San- 
ford, Gasteyer and Wyat, 15; Brougher; 
Richardson; Du Plessis; Kugelmass, 8; Sin- 
cock; Shelling; Kaminsky and Davidson; 
Hess, Lewis and Rirkin, 5; Jones, Rapaport 
and Hodes, 6; Massengale and Nussmeier, 11; 
Rohmer and Maryssael, 14; and others). The 
effect of vitamin D in increasing the calcium 
content of the blood has received particular 
attention, and the relationship between blood 
calcium and blood coagulation is widely ac 
cepted. Enteral exhibition of calcium, how- 
ever, has only a slight effect on blood calcium 
and parenteral administration has only a tran- 
sitory effect. Viosterol, it was thought, by its 
indirect action on calcium metabolism would 
have a more prolonged and decisive effect in 
favorably influencing the blood coagulation 
and bleeding time. 

A review of the literature revealcd, however, 
that the evidence for the relationship between 
blood calcium and blood coagulation, and for 
the relationship between vitamin D and bleod 
calcium was in many cases indecisive and con 
trary. We decided, therefore, to study in our 
own cases the relationship between viosterol 
administration and blood calcium (this work 
will be reported in a separate paper) and in the 
meantime to determine clinically whether 
viosterol actually would decrease the bleeding 
tendency of cases of jaundice or hepatic in 
sufficiency. 

Fight hundred and ten unselected cases at 
the Cook County Hospital were studied in a 
period of 14 months. Almost all the jaundiced 
patients who entered the hospital during this 
period were studied, namely, those with com 
mon duct stone, cirrhosis of the liver with 
jaundice, toxic hepatitis catarrhal jaundice, 
primary and metastatic carcinoma of the liver, 


1This work was aided by a grant from Mead Johnson and Company 
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carcinoma of the extrahepatic bile ducts and 
of the head of the pancreas, etc. Another large 
group included patients with liver damage 
but without jaundice, such as cirrhosis of the 
liver without jaundice, chronic cholecystitis, 
and cholelithiasis, etc. A miscellaneous group 
of jaundiced patients included pneumonia with 
jaundice, cardiac decompensation with jaun- 
dice, etc. In addition, various types of miscel- 
laneous patients were studied, mainly as con- 
trols, such as various types of blood dyscrasias 
and anzmias, purpuras, tonsil cases with bleed- 
ing history, etc. 

The patients were grouped broadly into 
surgical and medical patients. In the surgical 
patients the practical aspect of postoperative 
bleeding was a measure of the effect of vios- 
terol, in addition to the lowered Ivy bleeding 
time. In the medical cases, the Ivy bleeding 
time was of chief value, although cessation of 
spontaneous bleeding from the gastro-intesti- 
nal tract or other sources was also an indica- 
tion of viosterol effect. In general, the average 
dose of viosterol was 30 drops of 250D three 
times a day.’ Jn cases with acholic stools, bile 
salts were also administered to insure the ab- 
sorption of vilamin D. In addition, calcium 
and glucose were sometimes administered 
orally or intravenously. This administration 
was irregular and was done in the control cases 
in about the same proportion as in the defini- 
tive group. For a time, viosterol 10,000X was 
given to some patients, but no difference could 
be noted in its action and it was discontinued. 
In general, where the bleeding time was not 
prolonged, no viosterol was given; the course 
was usually uneventful. About one-third of 
the patients with a prolonged bleeding time, 
unselected, were used as controls and were not 
given viosterol. 

Altogether, 810 patients were studied. There 
were 376 surgical patients and 434 medical 
patients. 

SURGICAL CASES 

1. Chronic cholecystitis and cholelithiasis. 
Among the surgical patients 254 were patients 
with chronic cholecystitis and cholelithiasis, 
upon whom a cholecystectomy was performed. 
In this group there were 219 (19 colored and 


' The viosterol and other drugs used in this work were kindly supplied 
by Mead Johnson and Company. 
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200 white) who showed no bleeding tendency 
in any of the preliminary tests. They in- 
cluded 30 men and 189 women. No viostero| 
was given. In the whole group there were only 
3 deaths, all from extrahepatic complications, 
One patient died of cardiac decompensation » 
weeks after operation, and 2 of bronchopncu- 
monia 10 days after. One patient ran a stormy 
postoperative course. The rest, 215 patients, 
made an uneventful recovery. The Ivy blced- 
ing time thus seems to have good prognostic 
value, for when it is normal, good results can 
be expected, and viosterol is not indicate: 

Thirty-five, or 13.7 per cent, of the paticnts 
(3 men and 32 women) in this group (Table 1) 
showed a bleeding tendency on the preliminary 
tests. The Duke bleeding time averaged | 20 
seconds, well within the normal range, but the 
Ivy bleeding time averaged 320 seconds, «\uite 
above the normal upper limit of 240 seconds. 
Nineteen of the 35 patients gave a history of 
abnormal bleeding. The icteric index averaved 
t1. Of these 35 patients with a bleeding tcnd- 
ency, 24 were given viosterol for from 4 (ays 
to 2 weeks before operation, in doses of 30 to 
60 drops, three times a day. After this therapy, 
the Duke bleeding time averaged 80 secouls, 
the Ivy bleeding time dropped to 130 secoiids. 
Twenty-two of these patients made unevent 
ful postoperative recoveries and two ran 
stormy postoperative courses. There were no 
deaths. 

As a control series, 11 of the patients were 
not given viosterol. Without viosterol prepa 
ration, the Duke bleeding time before opera 
tion averaged 132 seconds, and the Ivy bleed 
ing time averaged 346 seconds, still well above 
normal. 

Thus, in these cases there was no sponta 
neous improvement in the bleeding time. (ne 
patient died in cholemia, and 10 ran stormy 
postoperative courses, requiring blood trans- 
fusions and 4 to 6 weeks’ stay in the hospital. 
There were no smooth recoveries. Here (oo 
the Ivy bleeding time was seen to have prog- 
nostic value. When it is increased, trouble can 
be expected unless it is first reduced by vios- 
terol therapy. 

It is significant that at operation no unusual 
difficulty with hemostasis was noted, ever in 
the control cases. The patients “went bad” 
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TABLE I.—SURGICAL GALL-BLADDER CASES Wit BLEEDING TENDENCY 


| After viosterol 


y 
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Viosterol Result 
sults 


time 
Ivy bleeding 


time 


time 
Postoperative | 
bleeding 


Icteric index 
Duke bleeding 


Operation 


290 | 30 drops t.i.d. 1 wk. 


Duke bleeding 
| Ivy bleeding 


Recovered 








30 drops t.i.d. 1 wk. 


30 drops tid. 1 wk. 


Re cove red 





U 


Recovered 


Rec overed 


u 


360 | 30 drops tid. 1 : wk. 


290 | 30 drops tid. I wk. 


Recovered 





30 drops t.id. 1 wh. 


30 drops t.i i. d. I wk. 


30 drops t.id. 1 wk. 


Recovered 
Recov e red 


Stormy convalescence; rec »very 





60 drops tid. Recovere d 


Recove red 


Recovered 


30 drops ti d. 


30 drops t.i. d. 


+/4+{+{+/+/+]+]4+/+]+]+|+ 


60 drops tid. 1 wk. 
60 drops t.i.d. 2 wks. 


30 drops t.i.d. 


Stormy convalescence 


Recove ry normal 





30 drops t.i.d. 


Recovery normal 


30 drops tid. 


30 drops t id. 


Recove ry normal 


Recover: ry normal 


30 drops t. i.d. 


20 20 drops t. i.d. 





I+) +}/+/) +} +] 


Recovery normal 


+ 


Recovery normal 


Recovery normal 


Recovery normal 


20 20 drops. tA, id. 


ea ee 


20 o drops t.i. d 


Recovery 1 normal 


3e 0 drops t. i. id. + Recove ry normal 


30 drops t. i. a d ‘ Rec overy normal 





30 drops t ti d. Recove ry normal 


+ 


None Stormy P.O. course; 1s tnalinlon C.C.H. 4 wks 


ite] 





Stormy P: Oo. course; -tranatinion C.C.H. 4 wks 


i+] 





Stormy P.O. course; transfus sion C >.H. 4 wks 
Stormy P.O course 


Stormy P.O. course 


Stormy P.O. course; transfusion 


Died in 3 days 


+o+}+}4+}4/4 


Stormy P.O. course; recovered after 4'2 wks. 
150 | 340 
250 





4 wks, P.O. 90 





None C 130 | 300 Collapse 3 hrs. P.O.; blood transfusion 4 wks. 
P.O. ad; recovery 

290 | 1 wk. P.O. } 70 | 270 
| 2 wks. P.O. 80 | 170 
| 3 wks. _ P.O. 60 | 100 





Collapse P.O.; transfusion 4 wks. ad; recovery 
» PD. go | 240 ° 
33° 
8o | 160 
3 wks. P.O. _ 60 | 110 | 




















“320 | None | | 110 | 300 | + | + Stormy convalescence course; transfusion 
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8 to 24 hours after operation. It occurred to 
us here that the reason for this is that jaun- 
diced patients clot as quickly as normals, but 
that their clots are fragile, and the postopera- 
tive retching, etc., breaks them loose. 

We have spent a great deal of time in study- 
ing the clots of these patients. The increased 
fragility of their clots in comparison with nor- 
mal clots is obvious, but we have as yet been 
unable to devise an instrument to record this 
fragility accurately. 

2. Common bile duct stone. Sixty-four pa- 
tients with common bile duct stone were 
operated upon. Of these, 27, 8 men and 19 
women, showed no bleeding tendency. Their 
icteric index ranged from 16 to 150; their ages 
from 24 to 68. None of the 27 received vios- 
terol except patient 26. All made uneventful 
postoperative recoveries except patients 26 
and 24. Therefore in patients with normal Ivy 
bleeding time, smooth spontaneous recovery 
can usually be expected without viosterol. 
Patient 24 was a white woman 46 years old. 
She had an icteric index of 35, no bleeding his- 
tory, and a bleeding time which was just 
within normal limits. She was in excellent 
general condition. She was not given vios- 
terol; but the night before operation was given 
5 cubic centimeters of 1o per cent calcium 


chloride intravenously. She died suddenly 1 


hour after the injection. Patient 26 was a 
white man 58 years old. He had an icteric 
index of 130. There was no bleeding history. 
He had a normal bleeding time, but was in 
poor general condition. For this reason he 
was given 30 drops of viosterol three times a 
day for 1o days. He died 4 days after opera- 
tion in cholemia. 

Thirty-seven, or 57 per cent, of the patients 
with common duct stone (11 men and 26 
women) had an abnormally prolonged bleed- 
ing time. The Duke bleeding time averaged 
125 seconds, but the Ivy bleeding time aver- 
aged 330 seconds. The icteric index averaged 
58. Twenty-four of the 37 patients were given 
viosterol. The bleeding tendency stopped in 
all, except patient 762. The Duke’s bleeding 
time dropped in from 1 to 2 weeks to an aver- 
age of 65 seconds, the Ivy bleeding time to 
120. There was only 1 death, patient 762, 
and only 1 stormy postoperative course. 


As a control series, 13 of the 37 patients were 
not given viosterol. The bleeding tendency 
persisted in 11 of these 13 patients, the Duke's 
bleeding time rose to an average of 140 sec- 
onds, the Ivy bleeding time rose to an average 
of 385. There were 5 deaths, 8 stormy post- 
operative courses, and no uneventful recover- 
ies. This stands in striking contrast to the 
group with prolonged bleeding time who were 
given viosterol (Table II). 

3. Surgical malignancies. Twenty-four sur- 
gical patients with carcinoma of the liver or of 
the extrahepatic bile ducts were studied. 
There were 16 men and 8 women. Fourteen 
of these patients (10 men and 4 women 
showed no bleeding tendency. Their ages 
varied from 40 to 72. Their icteric index 
varied from 22 to 120. No viosterol was given. 
Thirteen of the fourteen had exploratory |ap- 
arotomies. One patient was in very poor con- 
dition when operated upon and died a few 
hours later. The rest made uneventful post- 
operative recoveries. One patient had a 
cholecystogastrostomy with an uneventful 
recovery. 

Ten, or 41 per cent, of the patients (6 men 
and 4 women) showed a bleeding tendency 
(Table III). Six gave a history of bleeding. 
The icteric index averaged 56. The [uke 
bleeding time averaged 120 seconds, the. Ivy 
bleeding time 430 seconds. Eight of the 10 
patients were given viosterol. The Duke's 
bleeding time within from 5 to 12 days «rop 
ped to an average of 75, the Ivy bleeding time 
to 190 seconds. Two patients on viostero| re- 
tained their bleeding tendency. One diced in 
cholemia. The other ran a stormy postopcra- 
tive course. A third patient was relieved o! his 
bleeding tendency, but died of cardiac decom- 
pensation 2% weeks after operation. Five ol 
the 6 whose bleeding tendencies were re«uced 
made uneventful postoperative recoveries. As 
a control series, 2 patients were not given 
viosterol. The bleeding time remained un 
changed. Both died in cholamia. 

In these patients, too, the same gener! re 
lationship holds between the bleeding time and 
the prognosis. Also, the effect of viosterol in 
keeping down the bleeding time and ble«ling 
tendency for a time was noted. However. 
where the liver is hopelessly damaged and rid- 


Case number 
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TABLE II.—SURGICAL COMMON BILE DUCT CASES WITH BLEEDING TENDENCY 


m | 


After viosterol 


& 


Duke bleeding 


Results 


history 
= | Duke bleedin 


te 
° 


time 
time 
time 
time 
bleedin 


Sex and color 
Icteric index 
Ivy bleeding 


Age 
Bleeding 
Postoperative 


| 
| 
Al Viosterol 
| 
3 | 


Case number 
| Ivy bleeding 


Operation 


on 
° 


30 drops t. id. 2 wks. Recovered 


|» | 
cn 
'o 


30 drops t.id. 2 wks. 


6 





Recovered 


° 





60 drops ti id. 1 wk. Recove red 


30 drops t.i. d. 1 wk. 


30 drops t. t.i. d. 3 days 


P+ i+i+i+{+]+]+]+ 


Recovered 


2+ 


Recovered 


30 o drops t. ti. d. : wk. Recovered 


30 0 drops ti. ry s wk. Stormy P.O. course 


30 drops t. i. d. 2 wk. Recovered 


30 drops t. i. & 5 ea, Recovered 


30 o drops t. i. ds > wks. 


60 0 drops t.i. d. I 1 wk. 


Recovered 


N 
a 


ftitit [+i tlt [+tl[ ++ 


Recovered 


60 drops tid. 1 wk. Recovered 


30 drops t. 2a: 10 d. i} bile salts 7 gr. tid. Bacsve -red 


30 drops tid. 10d. Recovered 


30 drops ta i. d. I wk; + bile wales 7 gr. Recovered 


30 drops t.i. id. I : wh. + bile salts 7 gr. Recovered 


Recovered 


20 0 drops ti. d. 1 wk. 


Recovered 





30 | o drops ti Recovered 


+/+ 


60 > drops t. i. d. 3 I t wk. Recovered 





| 


30 drops t. i. id. I : wk. Recovered 


Rec vere | 


tit 


30 0 drops t. i. di I wk, 
30 o drops t ti. d. I wk. + bile salts 7 7 gr. tid. ; . Recovered 





30 o drops t. i. rT I wk. re bile salte4 7 er. ti d. 3 Died 
No viosterol - Died a few hrs. P.O. of hemor 
rhage 


No viosterol 8 4! Died t hr. P.O. of haemorrhage 





No viosterol - 5 - | + | Died 1 day later 





No viosterol ‘ Died 1 day later; no autopsy 





No vicsterol 8 ‘Stormy P.O. course 





No viosterol 35 | Sueue P.O. course 


270 | | No viosterol. > + | Stormy P.O. course 


2 wks. P.O. al Still in C.C.H 

re viosterol ‘ ‘ - + |P.O.collapse; transfusion 5 wks.: 
recovery 

|SCO+] » wks. P.O. | 7 

5 wks. P.O. 


BG | No viosterol : P | | o | Stormy P.O. course 


280 











No viosterol | o | Stormy P.O. course 
No viosterol | Stormy P.O-course 


No viosterol 3 | o Stormy P.O. course 








No ‘viosterol 4 rs | Died 
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TABLE III.—SURGICAL MALIGNANCIES WITH BLEEDING TENDENCY AND VIOSTEROL 


Explanatory Operation 
—— a = 


After viostero] 





Diagnosis Viosterol 


t++}+!+!+1+ | Operation 


Bleeding 


30drops ti id. for 1 wk. | Recovered 


30 drops ti i. d. for 1 wk. 


s Secondary ‘carcinoma of liver 2 270 


| 


60 | 130 | Recovered 


60 > | 180 Recovered 


58 Second ary carcinoma of live r 2 100 | 260 


39 Secondary carcinoma of liver 5 | + | 170 480 


30 drops ti id. fort wk. 


30 drops ti i.d. for I wk. 


61 | C arcinoma of gall bls adder ++) 160 | 480 


58 Secondary concinama of liver 2| + | 150 _960 


130 | 120 my Recovered 
30 drops t.i.d. for 1 wk. 
+calcium lactate, glucose, 


_and transfusion after 2 wks. 


| Died in 24 
| cholemia (B 


go | 200 13 min.) 


54 Ca arcinoma of gi zall blad ler | 5c 260 


Died in 2'. w 
cardiac deco 
sation 


70 | 140 | 


ob | 


30 drops t.i. d 10 o days 


240 | Stormy P.O. « 


| 48 | Carcinoma of gall bladder 5 70 | 540 | 30 drops tid. I wk. -+ cal- 


cium gluconate 
49 | Carcinoma papilla of Vater ; 60 | 270 | 30 30 drops t.id. 1 wk. + bile” ° 
salt Ss 


Oo | Recovered 
mY 


No ‘wlesterel +] +] 150] 38 Died 1 day P) 


40 | Sessndary carcinoma of liver 160 | 350 


35 | y | 73 | Secondary carcinoma of liver | | 60] 280 


dled by carcinoma, nothing will help it. We 
were able to follow the gradually advancing 
destruction of the liver by the gradually in- 
creasing bleeding time, and the failure of the 
patient to respond to viosterol. 
4. Miscellaneous surgical cases. 
2 patients with liver abscess. Neither showed 
a bleeding tendency. No viosterol was given. 
They were drained surgically, and made un- 
eventful recoveries. One patient with biliary 
cirrhosis, patient 393, was operated. She was 
33 years old and had an icteric index of 150, 
and no bleeding tendency. She was not given 
viosterol. While in the hospital, her Ivy bleed- 
ing time increased from 160 to 300. She was 
explored at that time. The postoperative 
course was stormy, and the prolonged bleed- 
ing time continued for 4 weeks, when she 
began to recover slowly. One patient with a 
splenic anemia was operated upon. She was 
55 years old and had a very high bleeding tend- 
ency (380 seconds Duke, 460 Ivy). No vios- 
terol was given. Splenectomy was done. The 
patient died 1 week later with recurrent hem- 
orrhages. One patient with a thrombo- 
cytopenic purpura, patient 764, had a Duke 
bleeding time of 510 seconds and an Ivy bleed- 
ing time of 670, and a platelet count of 70,000. 


There were 


| No viosterol 


© | + | tm Died 1 day PO 


She was put on viosterol, but transfusions 
were also given. Her bleeding time droppe to 
normal and the platelet count rose to 150,000. 
Recovery after splenectomy was unevent/ul. 

During the course of the year, 29 tonsil 
patients were found (out of about 5,000 opera- 
ted upon) who gave a bleeding history (15 
males and 14 females). Their ages varied 
from 4 to 31 years. Only one of these, how 
ever, showed a slightly prolonged bleeding 
time (260 Ivy). No viosterol was given to any 
case. All, even the latter, made uneventful 
recoveries. There were no cases of scrious 
bleeding other than a few cases on the basis of 
definite surgical injury to larger vessels. There 
were no deaths. Because of inadequate “bleed 
ing’’ material, nothing can be said regarding 
the use of viosterol before tonsillectomy. 


MEDICAL CASES 


1. Chronic cholecystitis and cholelithiasis. 
Eighty-two patients with chronic gall-blac 
disease entered the hospital with symptom: 
biliary colic, acute gastro-intestinal upsets. 
chronic dyspepsia. There were 11 men an: 
women. Of these, only 1 showed a bleed g 
tendency. No viosterol was given. All 
covered promptly from their admission symp- 
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Viosterol 


| Bleeding 


j+lol]o 


‘Calcium only 


No viosterol 


30 drops t.i.d. 1 wk. + bile salts. 





No viosterol 

















EFFECT 
FFE 


IV.—MEDICAL COMMON BILE 


30 drops t.i. id. 2 wks. + bile salts 2 wks. 
3° drops t.i.d. 2 wks. + bile salts 2 wks. 


30 drops t.i.d. 10 10 days ud bile ‘salts 10 0 days 
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After viosterol 


Be 
r 
LK 


° 
E 


= 


| 
| 
| Result 
» | 
= | 


L 
a4 
3 
Q 
99 | 


ir _150 | Improved; refused 1 operation 


70 | 150 | Improved; ; refused operation 


50 | 140 | Improved; refused operation 


60 |. go | Stow i improvement; re efused operation 


200 | 430 | Died 2 days 


“80 | _| 200 | Refused operation 


| | 310 0 | Refused ope ration 





toms. Operation was not advised for the time 
being in many of the cases; in the remainder, 
the patients refused operation and left the hos- 
pital. One patient, 355, a man 47 years old, 
entered the hospital with an acute cholecysti- 
tis. He had a bleeding history and a prolonged 
bleeding time (Duke 230 seconds; Ivy 550). 
He was not given viosterol. Operation was 
advised but he refused and left the hospital. 

2. Common duct stone. Fourteen patients 
with common bile duct stone were studied who 
did not come to operation. There were 8 men 
and 6 women. Seven patients showed no 
bleeding tendency. They had an icteric index 
of 27 to 70. No viosterol was given. All made 
a spontaneous temporary recovery from their 
jaundice and gastro-intestinal symptoms. 

Seven patients manifested a bleeding tend- 
ency (Table IV). Two gave a history of 
bleeding; Duke’s bleeding time averaged go 
seconds; Ivy bleeding time, 400 seconds. The 
icteric index averaged 38. Four of these were 
given viosterol and bile salts. The Duke 
bleeding time within 1 to 2 weeks averaged 
70; the Ivy bleeding time dropped to 140 
seconds. All 4 recovered. One patient re- 
ceived calcium only. She improved slowly. 
Two patients received no medication. The 
bleeding time remained unchanged in 1 and 
the patient died. In the other, it grew steadily 
longer and the patient steadily worse. The 
prognostic value of the Ivy bleeding time and 
efficacy of viosterol in improving prognosis is 
shown i in these as in the surgical patients. 

3. Empyema of gall bladder. One patient 
with empyema of the gall bladder, patient 356, 


aman 44 years old, was admitted in poor con- 
dition. Viosterol was not tried. He died in 2 
days. Another similar patient, 601, was pre- 
pared with viosterol. She began to recover 
spontaneously and refused operation. The 
correct diagnosis in this case is in question. 

4. Catarrhal jaundice. Fifty-one patients 
with catarrhal jaundice were studied, 36 men 
and 15 women. Thirty-six patients showed no 
bleeding tendency. They had an icteric index 
of from 18 to 100. Their ages varied from 15 
to 55. No viosterol was given. All recovered 
promptly within 2 weeks. 

Fifteen patients, or 29 per cent, had a pro- 
longed bleeding time; the Duke bleeding time 
averaged 115 seconds; the Ivy, 330 seconds 
(Table V). Twelve gave a history of abnor- 
mal bleeding. The icteric index averaged 58. 
Twelve of the 15 were given viosterol. The 
bleeding tendency stopped in all within 1 to 3 
days. The Duke bleeding time dropped within 
3 to 6 days to an average of 70 seconds, the 
Ivy to 100 seconds. All 12 recovered promptly 
within from 5 days to 2 weeks. Three of the 15 
were not given viosterol. One was ill for 7 
weeks, 1 for 6 weeks, and only 1 recovered with 
usual promptness. Although catarrhal jaun- 
dice is a self-limited disease, it seems that 
when a prolonged Ivy bleeding time clouds the 
prognosis, viosterol is of value. 

5. Cirrhosis of the liver. ‘There were 104 
patients with cirrhosis, 56 men and 48 women. 
Most of these were periportal cirrhosis, a few 
were biliary. Only 4 of the patients were colored. 

Forty-seven patients showed no bleeding 
tendency. No viosterol was given, but the 
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TABLE V. 


Viosterol 


time 


Case number 
time 


Sex and color 
Duke bleeding 
Ivy bleeding 


30 drops t.id. 1 wk. 


CATARRHAL JAUNDICE 


After viosterol 


Duke bleeding | 


| 
Result 


"i bleeding 


|= _| 


140 jo | Recovery 1 wk. 


50 drops tid ro days 80 | 120 | Recovery ro days 


60 o drops t.i d. 1 wk. 


20 0 drops t. t.i. vy 2 wks. 


30 0 drops t. ti. r¥ 10 days 


30 drops t.i ey 2 wis 


30 drops t. i di 1 wk 
30 drops t. ti. d. : 2 

30 drops t.id. 
30 drops t. i d. 
60 0 drops ti id 
20 o drops t.i id 
No viosterol 


No viosterol 


No viosterol 


patients were under observation in the hos- 
pital for from 3 to 6 weeks. Their icteric index 
ranged from 7 to 94, their ages from 36 to 62. 
Forty-two of these patients were stationary 
while under observations or improved slightly. 
One patient, 468, a man 38 years old, had a 
low bleeding time but was nevertheless mori- 
bund on admission. He died the next day. 

Fifty-seven patients, or 54 per cent, with 
cirrhosis had a prolonged bleeding time. The 
Duke bleeding time averaged 128 seconds, the 
Ivy 350 seconds. Thirty-eight of the 57 cases 
gave a history of abnormal bleeding. The 
icteric index averaged 44. 

Thirty of the 57 patients were given vios- 
terol (Table VI). Six of them died in the 
course of 3 to 6 weeks, although none was 
moribund on admission. The bleeding tendency 
of these 6 did not abate on the administration of 
viosterol. The Duke bleeding time rose to 190, 
the Ivy to 460. Two patients were stationary, 
one made slight improvement. Four patients 
improved moderately, and 17 patients im- 
proved markedly while under viosterol treat- 
ment. In the 24 patients in this group on vios- 


7 wks 


6 wks 


10 days 


80 | 170 | Recovery 
90 q Recovery 2 
| Recovery 


130 | | Recovery 


go “| | Recovery 
210 | Recovery 
100 Recovery 5 days 


| 130 | Recovery t wk. 
- 


140 | ‘Recovery I wk. 


60 | 90 | Recovery sek. 


go | 180 | Finally recovered after 7 wks 


80 | 350 | Left hospital. after 6 wks.; con 
| | only fair. 


90 | Recovery z0 days 
| 


terol who survived, the bleeding tendency sub 
sided in from 1 to 4 weeks. The Duke time 
fell in from 1 to 4 weeks to an average ol 75 
seconds, the Ivy to 150 seconds. In 2 of the 
patients who were improving, the viostcrol 
was stopped. One of them became rapidly 
worse but is still alive, the other died. 

Twenty-seven of the 57 patients with bleed 
ing tendency were not given viosterol despite 
their prolonged bleeding time (Table \II). 
There were 14 deaths, but g patients were 
moribund on admission; therefore, only 5 
deaths can be counted to compare with the 
cases receiving viosterol. The striking con 
trast was that 9 of the control patients ran a 
progressive downhill course, 1 was stationary. 

showed a slight improvement, and only 2 
showed a marked improvement when vios 
terol was withheld. In these last 13 paticnts 
who are still living, the Duke bleeding time 
averaged go seconds, the Ivy time remained 
at 310. 

It seems that in cirrhosis of the liver with a 
prolonged bleeding time, if the process is carly 
or slow in its progress, viosterol has some 


ot 75 


Case number 
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TABLE VI.- 


Case number 

Icteric index 

Bleeding 
history 


° 





+ 


° 








value, 


THE 


| 
| 


Viosterol 


time 


tume 





Duke bleeding 
Ivy bleeding 


3 


2 wks. 
4 wks. 
o drops t. id. 3 wks. 


3 wis: 


30 drops t.i. d. 
| 130 . 360 
30 drops ti. d. 


| 300 | 
| 
| 5 
| 
|. 


| 90 |. 280 


| 610 30 drops t. id. 4 wks. 


| 
=| Nenetie tesco 
| 250 | 30 drops tid. 3 wks. 


610 30 drops ti. tid. 2 wks. 


30 drops t.i.d. 5 


380 | | w ks. 


| 210 


| 30 30 drops t. i. a. 2w rks. 


| 280 | 60 drops t.i.d. 3 asi 
| 60 drops t.id.3w ks. 
260 | 60 0 drops t. id. 2 wks. 


260 | 30 o drops t. i. id. 2 wks. 


r 30 drops t. i. ¥y 2w ks. 
30 drops ti. ds 2 wks. 


30 drops t. i. d. 3 “wks. 


30 drops. ti. .d. 4 wks. 


500 | 30 drops t. i. ry 5 a7 


| goo | 30 drops t. i. d. ' wks. 


400 30 drops t.i. a 6 eke. 


| 
| an 
| 280 | 3 30 drops ti i. a: 3 wks. 


310 | 60 drops tid. 4 wks. 
360 | 30 drops t.i.d. 1 wk. 
60 drops t.i.d. 2 wks. 

| 90 drops t.i.d. 2 wks. 
400 60 drops t.i.d. 2 wks. 
| 300 | 60 © drops t. i.d. 10 days 
a60 - 30 drops t. i. rT 3 wks. 


| 60 drops t. i. ads wks. 


4 
5 drops t.i i. d. (10, oooX) 4 wks. | 


| 30 drops ti. 4. I wk. 
30 drops t.i.d. 1 wk. 

| No viosterol 1 wk. 

| No viosterol I day more 
30 drops t. i. -d. I wk. 
60 drops t.i.d. 1 wk. 

| 10,000X% “5m t. i.d., 1 wk 


30 o drops t tid. I wk. 


30 drops t.id. 1 wk. 


while if it is advanced or rapid in 


its progress viosterol has no demonstrable 


value. 


— 
EFFECT 


I 
| 
| 
| 


OF 


After viosterol 


Ivy bleeding 


Duke bleeding 


60 | 100 
50 | 210 


60 | 100 


50 | 210 
| 


70 | 190 


60 | o 90 


100 100 


7 180 


80 | 160 





100 | ary 


120 | 
240 
230 


330 
400 
300 





+++ | 
\+ rT 300 |500 +] 
} 310 | 460 


| I10 | 300 


VIOSTEROL 


Steadily 


IN JAUNDICE 


‘CIRRHOSIS CASES WITH BLEEDING TENDENCY AND VIOSTEROL 


| 
| 


Results 


| Marked improvement 
| Marked improvement 
} M: arke di improve me nt 


| Marked improvement 


| Me arked i improver ment 


| Mi: arked improvement 


| Remarks able recovery. Viosterol stopped | in 4 wks. 
wks. later, bleeding beg 


Began to go bad; 2 
again. Duke 120, Ivy 430. 
| N 
| 


Mode rd rte improve ment 


| Moderate ‘improveme nt 
| Moderate i improveme nt 
| Mode rate improvement 


Mode rate improve ment 


Mode rate improven ment 


Mode re ate improveme nt 


Moder rate improv ement 


Mode rate > improven ment 
Mode rate improven ment 
| Mode rate improveme nt 
Moder rate improvement 
| Slight improveme nt 
Slight i improve me nt 

No i improvement 

No improvement 

Noi improveme nt 

; died 


Ste adily worse 


died 





Steadily worse; 


worse; died 


Steadily 


Steadily worse; died 


worse; died 


Died of massive hamatemesis 


| Died 


| No change 


| Slight improvement 


6. Malignancy. There were 68 patients with 
malignancy in and about the liver who did not 


come to operation. 


They included 41 men and 
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TABLE VIL. 


T 1 


Viosterol 


time 


Sex and color 


Icteric index 
Ivy bleeding 


| Case number 


| Duke bleeding 


| No viosterol 10 days 


na 
Lb, & 


No winaineed 3 Pity 


No viosterol 2 whe, 


| No viestesel 3 wks. 
| No viosterol 3 whe. 


No vioste wal 4 wks. 


| No venercl 4 wks. 


No eleatansl 4 wie 


No viosterol 4 wks. 


No viosterol 4 wks. 
| No viosterol : wks 
| No viosterol 1 wk. 
| No vieaterol 2 : wks 
No viosterol 2 wks * 
No viosterol : wk. 
No viosterol : wks. 
| No viosterol 2 wks. ; 
No viosterol 1 wk. 
No viosterol a 
No viosterol 
No viosterol 
No vies! 
No viosterol 
4 +4 No viosterol 
+++ No viosterol 
+ + + 


600+ No viosterol 


° 80 No viosterol 


27 women. Forty-five of these patients showed 
no bleeding tendency. Thirty-eight of them 
were secondary carcinomata of the liver, 1 was 
a carcinoma of the gall bladder, 3 were car- 
cinoma of the head of the pancreas, and 3 were 
carcinomata of the common bile duct. No 
viosterol was given. All were under observa- 
tions for 2 to 7 weeks. All were either sta- 
tionary or showed only a slow decline except 
2 patients, 404 and 794. Patient 404 was a 
man 69 years old with an icteric index of 145. 
He had a low bleeding time but died appar- 
ently of cardiac decompensation. Patient 794 
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CIRRHOSIS CASES WITH BLEEDING TENDENCY, WITHOUT VIOSTEROL 


y 


Result 


Duke bleeding 


time 


Ivy bleedin; 


140 | Marked i improven ment 


am | Marked i improveme nt after an atta rack of ery 
: Slight i improv ement 

q Stationary : 
Gradually worse 
Gradually worse 


Gradually worse 





Gradually worse 
Gradually worse 
Gradually \ worse 
Rapidly worse 
Rapidly worse 

| Rapic ily worse : 
Rapidly worse, died 
Rapidly worse, died 
Rapidly works, died 


Re apidly worse, died 








300 Rapidly worse, died 
Moribund, died 
Moribuad, died 
Moribund, died 

| Moribund, died 
Moribund, died 
| Moribund, died 
q Moribund, died 
| Moribund, died 


"| Moribund, died 


died although the bleeding time was normal. 

Twenty-three of the 68 patients showed a 
bleeding tendency (Table VIII). There were 
15 secondary carcinomata of the liver, 4 0! the 
common bile duct, 3 of the pancreas, and 1 of 
the gall bladder. The Duke bleeding time 
averaged 150 seconds; the Ivy, 355. Eight of 
these were given viosterol. Three died, | 
was moribund when treatment was started. 
Two became steadily worse, 2 remaine:| un- 
changed, and 1 improved slightly. In this 
group, the Duke bleeding time remain‘! at 
130, the Ivy at 330. 





number 


Case 


Fi 
[wel 
sion, 
the o 
wors 
The 

lvy ¢ 
value 
7. 

dice. 
wom 
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TABLE VIII—MEDICAL MALIGNANCIES WITH BLEEDING TENDENCY 








Diagnosis 


number 


Sex and 
color 


Case 


Carcinoma of stomach 





H | Bleeding 








| After viosterol 


Viosterol Result 


| Bleeding 


80 | 


Slightly improved; 
refused operation 


30 drops t.i.d. 2 wks. 160 | 


°o 





Secondary carcinoma of liver 





Secondary carcinoma of liver 








30 drops t.i.d. 2 wks. 


| 


1+ 


| Steadily worse 


60 drops t.i.d. 1 wk. 


60 drops t.i.d. 1 wk. 





5 drops 10,000X t.i.d. 2 wks. 


5 drops 10,000X t.i.d. 2 wks. 


| 


} }R i | 
s 





| Steadily worse 





Secondary carcinoma of liver 


+lofHl+}+ 


60 drops t.i.d. t wk. + cal- | Died 


cium lactate 





Secondary carcinoma of liver 


60 drops t.i.d. 1 wk. 


| 


| Died 





Secondary carcinoma of liver 


10 drops 10,000X t.i.d. 


| 
| 


Moribund, died 





Carcinoma extra-hepatic bile ducts 


30 drops t.i.d. + bile salts Died 





Carcinoma extra-hepatic bile ducts 





Carcinoma of gall bladder 





Secondary carcinoma of liver 


30 drops t.i.d. + bile salts 1 wk. 300 | No change 

No viosterol 

No viosterol 1 wk. 

No viosterol 2 wks. 


410 


| Worse 
240 


330 


| Died 





Secondary carcinoma of liver 





Secondary carcinoma of liver 





Secondary carcinoma of liver 





Carcinoma of gall bladder 





Carcinoma head of pancreas 





Secondary carcinoma of liver 








Secondary carcinoma of liver 





Secondary carcinoma of liver 





Secondary carcinoma of liver 





Carcinoma of gall bladder 





150 | 380 


120 | 310 


Carcinoma head of pancreas 








Carcinoma of common duct 








Secondary carcinoma of liver 








70 | Carcinoma of common duct 











Fifteen patients were not given viosterol. 
[welve died, but 5 were moribund on admis- 
ion, leaving 6 deaths to compare with 2 of 
the other series. One patient became slightly 
worse; none showed even slight improvement. 
The Duke bleeding time remained at 130, the 
lvy at 350. Viosterol was of no demonstrable 
value in these cases. 

7. Cardiac decompensation with jaun- 
dice. There were 9 patients, 5 men and 4 
women. Seven of them showed no bleeding 


No viosterol 


210 | 420 


No viosterol 1 wk. 
No viosterol 2 wks. 


No viosterol 1 wk. 
No viosterol 3 wks. 
No viosterol 


No viosterol 


No viosterol 


No viosterol 


No viosterol 


Died 


No viosterol 


No viosterol 


No viosterol 


Died 


| 
| Died 
I 
| 


1740+ Died 


No viosterol 280 | 540 | Died 





No viosterol | Died 


| Died 


No viosterol 








tendency. All gradually improved under the 
usual cardiac therapy. One case was given 
viosterol but made no better improvement 
than the others. Two patients had prolonged 
bleeding time. One patient, 266, a man 41 
years old, had an icteric index of 46, a Duke 
bleeding time of 150, and an Ivy bleeding time 
of over 600 seconds. He was moribund on ad- 
mission. Viosterol was not given. He died the 
next day. One patient, 414, a man 57 years 
old, with an icteric index of 36 and an Ivy 
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TABLE IX.—TOXIC HEPATITIS WITH BLEEDING TENDENCY 


| After viosterol 


Diagnosis Viosterol Result 


| iteic 
index 
number 


Case 


| 58 | Luetic hepatitis 


Getting worse 


° fe Bleeding 


No viosterol 1 wk. 





Getting worse 


| 30 drops t.i.d. 1 wk. Improving 


Recovered 


Recovered 


} 
2} 


No viosterol 2 wks 


60 drops t.i.d. 2 wks. 


60 drops t.i.d. 1 wk. 


30 drops t. t.i.d. 10 ‘to days 








| Toxic hepatitis 
T oxic hepatitis Recovered 





Toxic hepatitis 


Toxic hepatitis 


Toxic hepatitis 


Toxic hepatitis — 


__| +] 100 | 300° 


| 
32 | © | 100 | 260 | No viosterol 


s drops 10,000X t.i. d. 


No viosterol 





>| N No viosterol 


t wk.| 


Recovered 


Recovered 


Recovered 


-| Worse 





199 Gro 


Toxic hepatitis 120 








(Second admission)| 


yy ++ 210 410 


260 | 5 drops 10 10,000X tid. 1 wk.| 0 


30 drops tid. 1 wk. | ° 140 


Improved; recurren 


Recovery 











bleeding time of over 600, was given large 
doses of viosterol (60 drops three times a day). 
He died in 3 days. Viosterol was of no value in 
these cases. 

8. Toxic hepatitis. Fourteen patients with 
toxic hepatitis were studied, 4 women and 10 
men. Six showed no bleeding tendency and 
recovered promptly. Eight had prolonged 
bleeding times (Table IX). The Duke bleed- 
ing time averaged only 88 seconds, but the Ivy 
averaged 310. Five were given viosterol. 
Three were not. All recovered promptly. The 
Duke bleeding time decreased to 65 seconds, 
the Ivy dropped to 110. Of course, no effect 
from viosterol was demonstrated. However, 
I patient, 107, a colored woman 58 years old, 
had a low bleeding time on admission. Vios- 
terol was not given. She began to grow worse. 
Viosterol was then given; she improved 
rapidly. Patient 787 had a prolonged bleeding 
time which dropped to normal under viosterol 
therapy. Treatment was stopped and he left 
the hospital. He returned 1 month later with 
recurrent hemorrhages and prolonged bleed- 
ing time. Viosterol again brought his bleeding 
time down to normal and stopped his bleeding. 

g. Miscellaneous. There were 15 patients 
with jaundice with miscellaneous conditions 
such as pneumonia, portal thrombophlebitis, 
ascending cholangitis, pyelonephritis, miliary 


tuberculosis, and Banti’s disease (Table X 
Viosterol was given in most of the cases in 
which the Ivy bleeding time was prolonged. 
The results seemed to depend largely on the 
basic condition rather than on the jaundice. 
At any rate, there were too few similar cases 
in this series to warrant conclusions. 

10. Pernicious anemia. Seventeen paticnts 
with pernicious anemia were studic, 7 
women and 10 men. Eleven had no bleeding 
tendency and showed a prompt remission 
under liver therapy. Six patients showed : 
bleeding tendency (Table XI). The Duke 
bleeding time averaged 150 seconds; the Ivy 
340. Four were given viosterol and 2 were not. 
All, however, showed a prompt remission. 
The Duke bleeding time fell to 60 seconds, the 
Ivy to 115. 

11. Leucemia. There were 11 patients with 
leucemia. Three of these, chronic myecloscs, 
had no bleeding tendency. Viosterol was not 
given. They improved slightly while under 
observation and left the hospital. Fight of 
the leucemias showed a marked bleeding 
tendency (Table XII). The Duke bleeding 
time averaged 380 seconds; the Ivy 500 scc- 
onds. Six of the patients were given viostcrol; 
2 were not. The bleeding time went even 
higher in all and all patients died. Viostcrol 
was of no value in these cases. 
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TABLE X.—MISCELLANEOUS MEDICAL JAUNDICED 


CASES WITH BLEEDING TENDENCY 


eee = 





Diagnosis 


number 


Case 





After viosterol 





Viosterol Result 





40 | Portal thrombophlebitis 


30 drops t.i.d. 10 days 


Recovery 





@ | 33 | Ascending pyelonephritis 


30 drops t.i.d. 1 wk. 


Recovery 





7 & | 38 | Banti’s disease 


| No viosterol 


Died 


| ° | ° | Bleeding 





40 | Ascending cholangitis 


No viosterol 


| 
| 
| 
| 


| + 


Died 





7| @ | 20 | Pneumonia 


30 drops t.i.d. 9 days 


} 
u 





| 33 | Pneumonia 


No viosterol 


Ape 





° 13s | Empyema of gall bladder 


| 


30 drops t.i.d. 10 days + bile salts 


Recovery 


° 




















“id | 44 | Empyema of gall bladder 


No viosterol 











Died 


i 





! 
| 


TABLE XI.—PERNICIOUS ANA‘MIA 


Sex and 
color 


Case 


number Bleeding 


Ivy 


Viosterol 


After viosterol 





Bleed- Result 


ing Duke 





+ liver 


60 drops t.i.d. 1 wk. ° 
60 drops t.i.d. 1 wk. ° 
60 drops t.i.d. 1 wk. ° 90 


Remission. Bogg’s, 5 min. 
fowell, 12 min. 
Platelets 130,000 


260 
120 





+ liver 


40 drops t.i.d. 1 wk. 
40 drops t.i.d. 1 wk. 


Remission 
Howell, 9 min. 
Platelets 210,000 





+ liver 


30 drops t.i.d. 2 wks. 


Remission. Bogg’s, 4 min. 





5 drops 10,000X t.i.d. 
3 days + liver 


Remission. Bogg’s, 414 min. 
Platelets 160,000 





No viosterol, liver only 


Remission 























12. Secondary anemia. Fourteen patients 
with secondary anemia were studied. Six of 
them showed a prolonged bleeding time (Table 
XIII). The results of viosterol therapy, how- 
ever, were inconclusive. 

13. Purpura. There were 13 patients with 
purpura; 3 patients with toxic purpura, and 1 
of septic purpura showed normal bleeding 
time. Viosterol was not given; all recovered 
promptly. Nine patients had prolonged bleed- 
ing times (Table XIV). Of these 1 case of 
septic purpura improved, while another simi- 
lar case did not improve under viosterol 
therapy. Two patients with toxic purpura 
were given viosterol and recovered. Of the 
6 patients with thrombocytopenic purpura, 2 
were not given viosterol. They grew slowly 
worse. Two were given viosterol; 1 gradually 


No viosterol, liver only 














Remission 


improved, the other died. The fifth case, 
119, came in bleeding very copiously. Whole 
blood injections controlled the haemorrhages, 
and the patient slowly recovered after a 4 
weeks’ illness. Then he had a recurrence. This 
time viosterol was given without blood injec- 
tions; he stopped bleeding in 3 days and re- 
mained well while under observations for over 
a month. ‘The value of viosterol was not 
demonstrated in these cases. The one prompt 
remission was gratifying but lack of duplica- 
tion in other cases renders conclusions un- 
justifiable. 

14. Endocarditis. Four patients with endo- 
carditis were studied. One case of rheumatic 
endocarditis with no bleeding tendency im- 
proved spontaneously. The three patients 
with malignant endocarditis showed a marked 
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Diagnosis 


Bleeding 


© 
tD 
< 


7 | 


9 | 4s. ‘Lymphatic leucemia 2+ | 


| 18 | Acute leucemia 


16 


| ot | |so0-+| 


[s+ | 460] 


Myelog. leucemia 


Lymphatic leuc zmia 


+ 
| 


“Monocytic leucemia | 3+ 820+] 


| Acute ion ucemia | ot | 300 boot 


3+ 260° soo No viosterol 


200 | 400 ‘| No viosterol 


st 300+) 


TABLE XII.—LEUCAMIAS 
After viosterol 


Viosterol 





Died; platelets 1,290, 
Died; Howell, 7 min 
Died - 


30 drops t.i.d. 2 wks. 


| 

_ 

2 
| 





| 400 |30 drops t.i.d.1wk.+X-ray therapy 400 








| 5 drops 10,000X t.i.d. 1 wk. 





600+ 
600+ 
600+ 


60 drops t.i.d. 1 wk. 
5 drops 10,000X t.i.d. 2 wks. 
5 drops 10, '900X t.i.d. 3 wks. 








Died 
Died 





___| 30 drops tid. 1 wk. 





Died; platelets 42 0, 


i 30 drops t.i.d. 5 days 





Died; platelets 380, 


Died oo 











Diagnosis 


Secondary anemia 


‘Secondary anemia 
Ery throblastic anemia 


TABLE XIII.—SECONDARY ANAEMIAS 


| 


After viosterol 


Viosterol Result 


Duke 


° | Bleeding 





Improved 


30 drops t.i.d. 4 days 





Improved 
Platelets 600,0¢ 000 
R.B.C. 1,900,000; W.B.( 


| © 
| + | 70 
| © 7° 
ois 


| + |soo+ 


30 drops t.i.d. 3 days 5° 


30 drops t.i.d. 1 wk. 
30 drops t.i.d. 2 wks. 
30 drops t.i.d. 3 wks. 


15 drops t.i.d. 2 wks, ‘Subcut. liver therapy 


3 | von Jaksch’s anaemia 








2 | Ne phritic ane mia 


3+ ‘|1000+| 


Secondary anemia; ; bleeding — 
gastro-intestinal carcinoma 





wa bd 


bleeding tendency. Two were given viosterol, 
one was not; all died. 

15. Other miscellaneous patients. There were 
11 miscellaneous patients without jaundice. 
These included patients with haemophilia, 
Bantis’ disease, scurvy, pellagra, tularemia, 
ascites, etc. (Table XV). Viosterol was given 
to all patients with a bleeding tendency but 
there were too few similar cases to warrant 
conclusions. One patient with dermatograph- 
ism had no bleeding tendency but was given 
viosterol to observe its effect. There appar- 
ently was no effect. The patient had a severe 
attack of ‘‘hives” while under treatment. 

It is interesting to note that in 5 apparently 
normal individuals who were found to have a 
prolonged bleeding time (Table XV), the 


= 60 drops t.i.d. 3 days . 
30 drops t.i.d. 2 wks. 


R.B.C. 2,300,000 
W.B.C, 28 4000; die« 1 


“Gastric resection; died 





bleeding time returned to normal after from 
2 to 5 days of viosterol administration. 


SUMMARY AND CONCLUSIONS 


There is no single method of predicting a 
bleeding tendency which is applicable to all 
types of hemorrhagic diatheses. In the vari- 
ous types of bleeding dyscrasias, it is probable 
that various factors are responsible, and that 
different tests are required to demonstrate the 
bleeding tendency in each. Thus, in purpura 
the platelet count, in hemophilia the Howell 
method of coagulation time determination, are 
the most reliable methods of predicting a 
bleeding tendency. In jaundice or in any liver 
deficiency, neither of these methods nor the 
Biffi, nor Bogg, nor Lee and White method of 
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TABLE XIV.—PURPURAS 

; - After viosterol | 

Diagnosis 


Viosterol Result 


number 


| 

| 

| 

» | 

“4 | 

5 t 
a 
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| Bleeding 


Case 


a 

| 
aS = 
Septic purpura 


Septic purpura 
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30 drops t.i. id. : 2 3 wks. | 20 | R Recove red 








AK 


30 drops ti i.d. 2 wks. : | _35° Noi improveme nt 


rom 


Toxic purpura 30 drops t. i. d. I t wk. 








Toxic purpura 
Thrombocytopenic No viosterl 1 wk. 
purpura No viosterol 2 wks. 


30 drops t.i. d. 1 wk, 





+ 
+/+] + 
-- 


Thrombocy topenic c No viosterol 1 wk. 
purpura No viosterol 2 wks. 








Thrombocytopenic 4 30 dreps tid. 2 wks. 
purpura 

Thrombocytopenic 1000+ No vioste rol; blood i injec 
ourpura tions 

Ble: ing returned No viosterol;"blood injec- 
platelets 95,000 tions 3 wks. 

No further bleeding fora ‘ 30 drops t.i.d. 3 days 
month of observation 








Thrombocytopenic 60 drops t.i.d. 1 wk. 
purpura 


Thrombocytopenic 30 drops t. i. d. and 3 blood 
purpura transfusions 


























110 


200 
290 
37° 
380 





0 | Recovere: 1 


7° | Recowned 


j— >= ‘ 
Steadily worse; 
platelets 80,000 


Ste adily worse; 
platelets 60,000 
Improved; 
p atelets 150,000 


3 3, Howell 7 7; 
fae ay 40,000 
Platelets 180,000 


Platelets 190,000 


| Died; platelets 40,000 


Splenectomy; platelets 
rose from 70,000 to 
150,000 before opera 
tion; recovery 








TABLE XV.—MISCELLANEOUS 


Diagnosis Viosterol 


| 
u 


30 drops t.i.d. 1 wk. + calcium 
lactate + hemo-s 

30 drops t.i.d. 1 wk. + calcium 
lactate + hamo-s 

30 drops t.i.d. 1 wk. + calcium 
lactate -+ hemo-s 

30 drops t.i.d. 1 wk. + calcium 
lactate + hemo-s 

Dermatographia 30 drops t.id. 1 wk. 

30 drops t.i.d. 2 wks. 

30 drops t.i.d. 3 wks. 


+ | Bleeding 


Haemophilia 








“Nor jects 
Normal (threshold) ° 370 


Normal (threshold) f 240 








3 | Normal (threshold) ° 230 | 30 > drops re id. 3 days 














_% i | 35 ° 260 | 30 drops t.i.d. 3 days 

















19 | ry | 15 | Normal (threshold) + | 5 190 | 30 drops t.i.d. 2 days 
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aes Bleeding 
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Result 


Steadily worse; 
Howell, 35 min. 


No improvement; 
had attack of hives 
under treatment 

Satisfe actory 

Satisfi ctory 

Satisfactory 

Satisfactory 


Satisfactory 





determining the coagulation time, nor the or- Among many modifications of the Duke 
dinary Duke method of determining the test and other tests presumed to determine the 
bleeding time, nor the fibrinogen content, nor _ bleeding tendency, the only one which we found 
the prothrombin content, nor the total cal- to be reliable in cases of hepatic deficiency, 
clum nor the sedimentation rate is reliable. was an application of the Duke method after 
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a pressure of 40 millimeters of mercury was 
applied to the arm. The technique of this test 
was standardized by trying it on 115 normal 
controls. This test, the Ivy bleeding time, 
does not normally exceed 240 seconds. 

In the hemorrhagic diathesis, the Ivy 
bleeding time practically always exceeds 240 
seconds provided there is active or latent tend- 
ency to hemorrhage. In the hepatic cases, 
especially in the face of active or latent tend- 
ency to hemorrhage, the prolonged Ivy bleed- 
ing time is usually the only indication that 
trouble may be experienced. All the other ac- 
cepted tests are usually negative. 

The prolonged Ivy bleeding time and the 
hemorrhagic diathesis of hepatic cases does 
not seem to depend so much on the intensity 
of the jaundice but rather on the degree of 
hepatic insufficiency. In this respect, the 
prognostic value of the Ivy test was striking. 

When the Ivy bleeding time was within 
normal limits in hepatic cases, the prognosis 
was good. The medical cases almost always 
improved or recovered under observation even 
without specific treatment. The surgical 
cases almost always were operated upon with- 
out difficulty, and even without any particular 
pre-operative preparation made uneventful 
postoperative recoveries. 

When the Ivy bleeding time in hepatic cases 
exceeded the normal limits, the prognosis was 
bad. If these cases were not treated, or if even 
with careful preparation and treatment the 
Ivy bleeding time remained prolonged, the 
medical cases usually became progressively 
worse and the surgical cases ran stormy post- 
operative courses or died. These results refer 
to hemorrhage and hepatic insufficiency, and 
not to occasional cardiac, pulmonary, or other 
extrahepatic complications. 

The prognostic reliability of the Ivy bleed- 
ing time is supported by the results observed 
in 810 hepatic and miscellaneous cases. The 
physiological mechanism underlying the test 
is probably the apparent fragility of the clot in 
hepatic insufficiencies. The coagulation time 
is frequently normal in these cases, but the 
clots yield to smaller pressure than do normal 
clots, and 40 to 60 millimeters of mercury 
pressure is sufficient to cause lack of fixation 
of the clot or to detect a latent failure of the 
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small blood vessels to contract and retract 
normally. This would account for the fact 
that the Duke bleeding time is frequently nor. 
mal in these cases while the Ivy modification 
of the test is prolonged. Gross experimental 
observation supports the hypothesis of clot 
fragility in hepatic deficiency. Further sup. 
port is added by the clinical observation that 
these patients do not bleed abnormally at 
operation but after operation while the patient 
is thrashing around in post-anesthetic  re- 
covery or is retching and vomiting, the ha mor- 
rhagic catastrophes occur and transfusions be- 
come imperative. The effect of ether on the 
liver also may be here concerned and appear 
only after operation. 

Viosterol 250D in doses of 30 drops three 
times a day supported by bile salts only in the 
presence of acholic stools almost always suc- 
ceeded in reducing the prolonged Ivy bleeding 
time in cases of jaundice or hepatic deficiency 
to within normal limits in from 4 to 7 days, 
provided the hepatic deficiency was not too 
far advanced or fulminating in its progress. 
With the reduction in the Ivy bleeding time, 
the hemorrhagic tendency would subside and 
the clinical condition improve. 

The most plausible hypothesis in explana- 


tion is that in hepatic insufficiency there is 
difficulty in absorbing fat soluble vitamins, 
and the deficiency in the latter aggravates the 
bleeding tendency. When an excess of fat 
soluble vitamin is exhibited in the form of 
viosterol, this deficiency is corrected. In com- 
plete acholia, the absorption of viosterol is 


practically completely inhibited. The ad- 
ministration of bile salts then permits the ab- 
sorption of viosterol. 

Whatever the explanation, the clinical re- 
sults obtained in the course of this study lead 
to the following conclusions: 

1. Before cholecystectomy or choledo- 
chotomy if the Ivy bleeding time is normal, 
the prognosis is good even without specific 
preparation. If the Ivy bleeding time is pro- 
longed, the operative prognosis is bad. In 
these patients viosterol for 4 days to 2 weeks 


will usually reduce the bleeding time to nor-| 


mal and insure a smooth postoperative re- 
covery. Without viosterol, the bleeding time 
remains prolonged ; the operative sequela grave. 
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2. Before exploration for probable malig- 
nancy in and about the liver the same results 
apply unless liver damage is too far advanced. 

3. In medical cases of gall-bladder disease 
or common bile duct stone viosterol therapy is 
also indicated, if the Ivy bleeding time is pro- 
longed. It then has some value, but its effect 
js not as striking as in the surgical cases. 

4. Incatarrhal jaundice, viosterol hastens re- 
covery only in case of prolonged bleeding time. 

5. In cirrhosis of the liver, viosterol is indi- 
cated in patients with a prolonged Ivy bleed- 
ing time and is of value provided the hepatic 
damage is not too far advanced or too rapid 
in its progress. 

6. In the medical cases of malignancy in 
and about the liver, viosterol has no particular 
therapeutic value. 

7. Viosterol was of no demonstrable value 
in the miscellaneous jaundices due to cardiac 
decompensation, pneumonia, toxic hepatitis, 
Banti’s disease, portal thrombophlebitis, etc. 

8. Viosterol was of no particular value in 
the bleeding tendencies resulting from the 
blood dyscrasias such as pernicious anemia, 
leucemia, secondary anemia, haemophilia, 
etc., nor was its value sufficiently demon- 
strated in our small series of purpura, scurvy, 
endocarditis, and miscellaneous bleeding cases. 

9. Before tonsillectomy, bleeding histories 
may be checked by bleeding time determina- 
tions but our series of positive bleeders was 
too small to warrant conclusions. 

10. The data on the relationship of the pro- 
longed Ivy bleeding time and the effects of 
viosterol to blood chemistry changes will be 
reported in a separate communication. 
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OST injuries of the lower trunk in- 
M volve the soft tissues only, are not 

demonstrable in roentgenograms, and 
must be studied clinically (10). The diag- 
nosis of the lesions in which roentgenograms 
are negative is important from a therapeutic 
standpoint. The various results of trauma call 
for different treatment and thereby necessi- 
tate differential diagnosis. In compensation 
cases accurate diagnosis is important in order 
to distinguish between the malingerer and the 
honest claimant. 

This paper is limited to the lower trunk in- 
juries which involve the ischiogluteal bursa, 
the sciatic nerve, the ligaments and joints of 
the lumbar spine, the sacrum, the coccyx, and 
the hip. In all these injuries there is pain on 
motion of the trunk and of the extremities. To 
ascertain what the condition is, to differen- 
tiate it from hysteria and from malingering, 
we must analyze the pain producing and the 
pain relieving motions. A specific pain pro- 
ducing motion is usually named after the man 
who originally described it as a sign of one 
pathological condition. Thus flexion of the 
straight leg at the hip joint elicits pain in the 
dorsum of the thigh in sciatic neuritis, and is 
called Laségue’s (9) sign. The same motion 
elicits pain in the sacro-iliac region in sprain of 
the sacro-iliac ligaments and is then called 
Goldthwaite’s (8) sign. Outward rotation of 
the semiflexed thigh may be limited and pain- 
ful in lesions of the hip joint and is then called 
Patrick’s or Laguére’s sign. But the Pat- 
rick-Laguére motion may produce pain in 
sacro-iliac and in lumbar sprain. We have 
learned that, with few exceptions, the signs 
are not pathognomonic. Errors in diagnosis 
or failure to gauge the extent of the disability 
frequently are due to a misunderstanding of 
the physiology of the body motions used in the 
examination. The purpose of this article is to 
describe the physiological basis of the exami- 
nation. A brief review of the pathology is first 
presented. 


Sprain of ligaments. The function of a liga- 
ment is to Jimit motion of a joint. It follows 
that the ligament must be just long enough to 
permit the physiological motion, and to endure 
a certain amount of stress when there is any 
force attempting to exceed the physiological 
motion of the joint. In contradistinction to 
muscle tissue, ligaments have a minimal power 
of elongation. When a force is sufficient to 
overcome the resistance of the ligaments, there 
is an injury to the ligamentous tissue which 
we call a sprain. The longer the ligament the 
greater is the degree of motion beyond the physi- 
ological required to produce sprain. Where 
the motion between two bones is very small 
and the connecting ligaments short, the amount 
of movement beyond the normal required to 
strain that ligament is very slight. In a liga- 
ment like the lumbosacral, where the amount 
of physiological motion is small, a sprain can 
be produced by a motion forcing the ligament 
to stretch as little as an eighth of an inch. If 
the ligament is long, as in the ankle joint, it 
permits a wide range of motion, and several 
degrees of motion in excess of the normal are 
required to injure the ligament. The severity 
of sprains varies. Some give mild pain for a 
few minutes only; others give pain for months. 

Pathological examination in the early stages 
of sprain shows tearing of some of the fibers of 
the ligament, with bleeding; subsequent exami- 
nations show the usual stages of inflammation 
and repair with scar tissue formation. If there 
is much scar tissue, its contraction results in 
shortening of the ligament. The shortened 
ligament will decrease the range of motion 
which was possibile before the injury. 

The bases for diagnosis of sprain of a liga- 
ment anywhere in the body are: (1) an area of 
swelling over the ligament; (2) a definitely 
localized point of tenderness over the liga- 
ment; (3) a spasm of the muscles which pre- 
vents stress on that ligament; (4) relief of pain 
when assuming a position which relieves that 
ligament of stress; (5) production of pain on 
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assuming a position which puts stress on that 
ligament. 

In back sprains the swelling is sometimes 
present in the early stages. More often it is 
absent, because the ligaments are located be- 
neath the muscle and fat tissue, so that the 
swelling is not perceptible. For the same rea- 
son, the tenderness is not as sharply localized 
as in the case of sprains of the more super- 
ficial ligaments of the extremities. The third, 
fourth, and fifth criteria of ligament sprain are 
the same in the back as elsewhere, but assume 
added importance because swelling and ten- 
derness are unreliable signs. 

The diagnosis of sprain is incomplete unless 
it includes a localization of the involved liga- 
ment. Sprains of three sets of ligaments of the 
lower spine produce signs which clearly dif- 
ferentiate them from one another: (1) the coc- 
cygeal; (2) the sacro-iliac and iliolumbar; 
(3) the lumbar. 

Schmorl has established the importance of 
the intervertebral disks in the pathology of the 
spine. If the lesion in some traumatic spine 
injuries is in the intervertebral disks and not 
in the connecting ligament, the important 
physical signs must be similar. Functionally 
the disk is an elastic ligament connecting two 
vertebral bodies. As in sprain of the other in- 
tervertebral ligaments, pain is elicited when 
these two bodies move on one another. The 
motions causing or relieving pain will be simi- 
lar to those of sprain of the true ligaments 
between the two vertebre. 

Ghormley has recently described injury to 
the cartilage of the articular joints of the spine, 
a true traumatic arthritis. He believes that 
the sudden onset of symptoms with “locking”’ 
indicates injury to the cartilage. The occa- 
sional sudden relief of symptoms on manipula- 
tion is also indicative of an intra-articular 
lesion rather than a ligament sprain. Most 
authorities believe that traumatic arthritis is 
an exceptional complication. 

The controversy as to whether there is any 
such thing as traumatic subluxation of the 
sacro-iliac joint has continued for decades, 
sometimes merrily and often acrimoniously. 
As there is no direct evidence for its existence, 
I prefer not to use the term subluxation. How- 
ever, there is no doubt that there is a patho- 


logical condition following sprain, the signs 
and symptoms of which are referable to the 
area of the sacro-iliac joint. In such cases it is 
found that any motion or position which puts 
stress on the ligaments of the sacro-iliac joint 
elicits pain. Any force that puts stress on the 
ligaments can also produce that minute mo- 
tion which we know normally exists in this 
joint. Can the pain be due to sacro-iliac ar- 
thritis? Possibly—but motion so minute as to 
be demonstrable only in the dissected speci- 
men does not elicit pain in any other joint ex- 
cept in fulminating inflammations. That the 
lesion is localized in the ligaments is the most 
reasonable hypothesis. Opinion on the pathol- 
ogy may differ. The signs and symptoms con- 
stitute a clear cut clinical entity. 

It must be remembered that nearly every 
motion that puts stress on the sacro-iliac liga- 
ments also puts some stress on the iliolumbar 
ligament. The signs and symptoms, which we 
call the sacro-iliac syndrome, may be due to 
strain of the iliolumbar ligament alone or in 
combination with strain of the sacro-iliac 
ligaments. The name sacro-iliolumbar sprain 
is more accurate. Nevertheless the name 
sacro-iliac syndrome for a combination of 
physical signs has been in use so long that a 
change in the name is not desirable. 

Synovitis and peri-arthrilis. The synovial 
membrane is a thin sheet of endothelium-like 
cells which invests the inner side of the capsu- 
lar ligament of all true joints. Direct trauma 
(a blow) or indirect trauma (excessive stress on 
the capsular ligament) may produce an asep- 
tic inflammatory process in this membrane. 
Synovitis frequently is manifested by an exu- 
date in the joint. Usually the exudate is ab 
sorbed completely in time, and the joint re- 
sumes its normal function. In more severe 
cases, the exudate is fibrinous and the capsular 
ligament adheres to the joint surfaces resulting 
in painful and decreased range of motion. As 
the synovial membrane is intimately connected 
with the inner side of the capsular ligament, it 
is not possible to have a traumatic synovitis 
without some injury to the ligament. The 
ligamentous injury may resolve before the 
synovial exudate is absorbed so that clinically 
only the synovitis is of importance. On the 
other hand, the injury to the capsular ligament 
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Vechi gluteal Bursa 


Fig. 1. Effect of flexion of the thigh on the gluteus 
maximus muscle; the relation of the muscle to the ischio- 
gluteal bursa is shown. 


and the neighboring ligaments may give seri- 
ous symptoms so that the amount of joint 
fluid and its absorption are secondary. The 
inflammatory reaction to trauma in the joint 
ligaments constitutes a peri-arthritis. In some 
joints the presence of fluid is easily demon- 
strated. In the interarticular joints of the ver- 
tebrz, in the sacro-iliac, and the sacrococcygeal 
joints such demonstration is not possible. In 
an occasional case of sprain of the hip liga- 
ments, a fullness in the groin suggests fluid 
in the hip joint. In general, the only clinical 
evidence of synovitis in lower trunk injuries is 
pain when the involved joint is moved. But 
pain results from the same motion if there is 
traumatic inflammation of the capsular liga- 
ment of that joint. Clinically, no distinction 
can be made between synovitis and _peri-ar- 
thritis in these joints. The clinical diagnosis of 
peri-arthritis, therefore, includes the signs and 
symptoms of any associated synovitis. 

The sacrum and coccyx are separated by a 
fibro-elastic disk analogous to the interver- 
tebral disk of the movable vertebra. A syno- 
via-lined joint is sometimes present and at 
times absent. Traumatic coccygodynia is a 
sprain of the sacrococcygeal ligaments. Had 
we any means of knowing that there is a true 
joint space in a particular case, it would be 
called a peri-arthritis. 

Post-traumatic neuritis. The pathology and 
the mechanism of the production of traumatic 
neuritis are not definitely known. In 36 of 47 


cases examined, the history or physical exami. 
nation indicated that it was a sequel of lumbar 
or sacro-iliac sprain. This is approximately 
the proportion reported by others (4). Some 
authors (13) regard it as a radiculitis, and | 
believe this is correct. I use the term sciatic 
neuritis in the sense of an organic affection of 
the sciatic nerve. 

Bursitis. Ischiogluteal bursitis is an inflam- 
mation of the lining of the bursa lying on the 
tuberosity of the ischium under the glutcus 
maximus muscle. The lining membrane is 
similar to the synovial membrane of a joint. 
There is usually fluid in the injured bursa. 


EXAMINATION 


It is unnecessary to discuss the importance 
of a general examination to exclude non-trau- 
matic lesions. Many visceral diseases give 
rise to referred pain in the back. The outstand- 
ing characteristic of referred pain is that it is 
not dependent upon motion or posture of the 
body (16) in sharp contrast with the pain of 
lower trunk injuries. 

The contours of the body, the gait, the man 
ner of sitting down and of getting on the 
examining table must be observed. A spastic 
muscle by its pull will determine certain ana- 
tomical deformities, such as scoliosis in uni- 
lateral lumbar muscle spasm. Besides the de 
formities there are functional changes in pos 
ture. The patient will avoid pain by holding 
his body in such a position as to put the least 
tension or pressure on the injured tissue. Pos- 
ture may be defined as the unconsciously as 
sumed position of relief. The postures assumed 
in some of the lesions under discussion are 
quite characteristic and should be studied in 
conjunction with the positions of relief and of 
aggravation found on examination. 

The active and passive motions of the trunk 
and extremities are tested. The important 
data to ascertain are: which motions elicit and 
which relieve pain; at what angle of motion 
the first pain is elicited; and what degree of 
limitation of motion is present. In examining 
sprains of some joints, such as the ankle, it isa 
simple matter to find the motions which clicit 
pain and those which relieve it. In examining 
for lower trunk injuries the motions producing 
relief and aggravation of the pain are more 





nee 
au- 
‘ive 
nd- 
t is 
the 
1 of 


an 
the 
stic 
ina- 
‘Ini- 
de 
DOS 
ling 
vast 
0S- 
as 
ned 
are 
| in 
| of 


‘unk 
tant 
and 
tion 
e of 
ning 
isa 
licit 
ning 
cing 
nore 


BRAHDY: MECHANICS OF PHYSICAL SIGNS IN LOWER TRUNK INJURIES 805 


complicated, as their effects are indirect. In 
the following descriptions the motions are 
grouped to aid in understanding their direct 
and indirect mechanical effects; the sequence 
is not the one commonly used in a physical 
examination. In all unilateral lesions a de- 
scription of a lesion on the left side is given. 


COCCYGODYNIA 


Inspection and palpation. In sitting, the 
patient at times puts his weight on one ischial 
tuberosity, and at times on the other. When 
he lies on his back on the examining table 
there is no tendency to flex the knee or hip. 

External pressure over the coccyx produces 
pain. The pain is usually more marked the 
nearer the tip of the coccyx the pressure is ap- 
plied because this means greater leverage for 
movement at the sacrococcygeal joint. On 
rectal examination some pain is elicited on 
pressure over the anterior surface of the coccyx. 
The sacrotuberous ligament may be palpated 
on each side as it passes laterally from the 
sacrococcygeal junction to the ischial tuber- 
osity. Pressure on one or both of these liga- 
ments may elicit pain because their lower 
fibers are continuous with the sacrococcygeal 
ligaments. 

Determination of pain producing motions. 
A\bduction, rotation, or hyperextension of the 
thighs or hyperextension of the spine have no 
elect on the coccyx and produce no pain. 

With the patient on his back, the examiner 
gently flexes one thigh on the abdomen. This 
motion produces pain accurately referred to 
the coccyx. Flexion of the other thigh elicits 
the same pain. How does motion at the hip 
joint affect the region of the coccyx? The glu- 
teus maximus muscle arises from the ilium, 
sacrum, and coccyx and is inserted in the 
upper part of the shaft of the femur. Thigh 
flexion stretches this muscle (Fig. 1) and pulls 
the coccyx. This results in pain analogous 
to that produced by direct pressure over the 
wccyx. In the standing position flexion of 
the trunk produces some pain. Flexion of the 
trunk on the thighs has the same effect on the 
sluteus maximus as*flexion of the thighs on the 
abdomen and, therefore, elicits the same pain. 
Resumption of the erect posture is even more 
painful. In resuming the erect posture the 


gluteus maximus muscle is not only stretched 
but there is an active contraction of the mus- 
cle resulting in increased pull on the coccyx. 
With the patient sitting, trunk flexion has a 
similar effect on the gluteus maximus muscle 
but the contraction of the gluteus maximus is 
not as strong and the pain, though present, is 
less severe. 

The reason for the posture is obvious. The 
patient sits on one tuberosity to avoid direct 
pressure on the coccyx. He does not flex the 
thighs because this results in pull on the 
coccyx. 


ISCHIOGLUTEAL BURSITIS (LEFT) 


Inspection and palpation. The patient sits 
with the weight on the right ischial tuberosity, 
never shifting to the left. There may be some 
tendency to keep the left thigh less flexed than 
is normal in the sitting position. When the 
patient lies on the table, the legs are kept 
straight without any tendency toward flexion 
of the hip or knee. 

With the patient lying face down, there is 
an area of tenderness over the left ischial 
tuberosity—none on the right. The inflamed 
ischiogluteal bursa usually contains sufficient 
fluid so that it is palpable on gentle pressure 
over the buttock. There is no tenderness over 
the region of the sacrococcyx, and rectal exami- 
nation is negative. 

Determination of pain producing motions. 
With the patient lying on his back on the 
examining table, flexion of the left thigh elicits 
pain which is referred to the buttock, but not 
definitely localized. Flexion of the opposite 
thigh produces no pain. Rotation or hyper- 
extension of either thigh has no effect. 

The ischiogluteal bursa is located between 
the gluteus maximus muscle and the ischial 
tuberosity.- Flexion of the thigh stretches the 
gluteus maximus muscle and therefore puts 
pressure on the tender ischiogluteal bursa 
(Fig. 1). Rotation and extension of the thigh 
put no pressure on the bursa, and therefore 
have no effect. 

In the standing and in the sitting position, 
flexion of the trunk produces the same pain as 
hip flexion because we have the same stretch- 
ing of the gluteus maximus muscle with the 
resulting pressure on the ischiogluteal bursa. 
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Fig. 2. 
movement of both spine and pelvis. 


Flexion of the trunk in standing postion. 


A, Normal trunk flexion by 


B, Partial flexion of the trunk by pelvic rota- 


tion but without movement of the spine. C, Partial flexion of the trunk by spinal 
motion but without pelvic rotation. The angle of line S-S shows the degree of 


flexion of the pelvis. 


The reason for putting the weight on the un- 
affected side, in sitting, is because of the ten- 
derness of the bursa located directly on the 
ischial tuberosity. The patient does not flex 
the left thigh completely because complete 
flexion stretches the gluteus maximus muscle. 


MECHANICS OF NORMAL MOTIONS OF THE 
TRUNK 


Trunk flexion is composed of two simulta- 
neous movements: flexion of the spine and 
flexion of the pelvis (Fig. 2). In flexion of the 
spine the normal lumbar lordosis disappears, 
and changes to a gradual, smooth, convex 
curve (Fig. 2A). In flexion there is very little 
movement of the thoracic spine, practically 
all of the motion taking place in the lumbar 
portion of the spine. The amount of motion in 
the lumbar spine can be determined more 
accurately with a tape as described by McKen- 
drick. A horizontal line is drawn across the 
eleventh thoracic vertebra, and a parallel line 
across the first sacral vertebra. With full lum- 
bar spine flexion the distance between these 
two lines is increased more than 6 centimeters. 

Flexion of the pelvis takes place at the hip 
joint. As part of the pelvis is below the pivot 
of motion this movement may be more accu- 
rately described as a forward rotation of the 
pelvis; the axis of rotation is a line connecting 
the two acetabula. In backward movement 
of the trunk (extension), the pelvis moves in 


the opposite direction and the motion is called 
backward rotation of the pelvis. 

Flexion of the spine and forward rotation oj 
the pelvis contribute about equally to com- 
plete trunk flexion. The pelvis can be rotated 
forward without any motion of the spine | Fig. 
2B) resulting in a partial flexion of the trunk. 
The absence of spinal movement may be 
voluntary, it may be due to pain on spinal 
movement or it may be the result of ankylosis 
of the spine. Partial trunk flexion may be 
effected by flexion of the spine alone | Tig. 
2C). The absence of forward rotation o/ the 
pelvis may be due to ankylosis of one or both 
hips, or to pain on forward rotation of the pel 
vis as in peri-arthritis of the hip joint. We 
have seen that forward rotation of the pelvis, 
by stretching the gluteus maximus muscle. 
produces some pain in ischiogluteal bursitis 
and in coccygodynia. There may be a tendency 
to limit pelvic rotation in these two conditions, 
but there will be no limitation in flexion of the 
spine. 

In every active motion there are two [ac- 
tors—the contraction of one muscle (or group 
and the associated relaxation of its antagonist 
The normal range of motion, whether passive 
or active, is usually limited by the structure of 
the joint surfaces and by the length of the 
joint ligaments. Some motions are limited by 
the length of the muscle antagonist. With the 
patient on his back, passive flexion o/ the 
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hiserlion = Farstirg Muscle 


lig. 3. Showing the stretching of the hamstring muscles 
by flexion of one leg. The dotted arc is the arc which 
would be described by the hamstring muscles if they were 
not forced to stretch. The solid arc is that described by the 
points of bony attachment of the muscles. The distance 
between the two arcs at any point is the amount the muscle 
must be stretched when the leg is flexed to that point. 


straight leg on the abdomen is limited to go 
degrees by the normal hamstring muscles. As 
the examiner flexes the patient’s straight leg 
the distance between the attachment and in- 
sertion of the hamstring muscle must increase 
(Fig. 3). To visualize this fact we must re- 
member that in flexion the leg revolves with 
the head of the femur as a pivotal center. The 
hamstring muscles revolve with their point of 
origin on the tuberosity of the ischium as a 
center. Imagine the hamstring muscles de- 
tached from their insertion on the upper part 
of the tibia and fibula. If the leg and the de- 
tached muscle are revolved together the free 
ends of the muscles, because their pivotal cen- 
ter is posterior to that of the femur, describe 
an arc proximal to the arc described by the 
heads of the tibia and fibula as shown in 
Figure 3. With increasing flexion, there must 
be an increasing stretching of the muscle, if it 
is to extend to its point of attachment. When 
the straight leg has been flexed go degrees, the 
limit of elasticity has been reached. Any 
attempt to flex the straight leg beyond the 
limit of elasticity of the hamstring muscles 
produces muscle pain referred to the dorsum 
of the thigh. This movement tests the elas- 
ticity of the hamstring muscle. With the 
straight leg flexed, as shown in Figure 3, the 
hamstring muscle can be relaxed by bending 
the leg at the knee joint (Fig. 4) because this 
brings the origin and the insertion of the mus- 





Fig. 4. Showing the decrease in distance from the origin, 
O, of the hamstring muscles to insertion, 7, on flexion of 
the knee joint with resulting relaxation of the hamstring 
muscles, 


cle closer together. The thigh can now be 
flexed completely on the abdomen. 

Just as the hamstring muscles limit eleva- 
tion of the leg, when the patient is lying down, 
so they limit forward rotation of the pelvis in 
the standing position. Flexion of the knee 
joint relaxes the hamstring muscles and makes 
greater pelvic rotation possible. If, however, 
pelvic rotation is limited by disease of the hip 
joint, the relaxation of the hamstrings will 
have no effect. 

With one leg in the same position as in 
Figure 3, the hamstrings could also be re- 
laxed by forward motion of the point of origin 
of the muscles on the ischium. This means a 
backward rotation of the pelvis. But with the 
right leg straight on the examining table, the 
iliofemoral ligament of the right hip is taut 
and permits only slight backward rotation of 
the pelvis. When the examiner flexes both 
legs at the hip, as in Figure 5, the hamstrings 
can pull the ischium forward. Therefore, a 
greater degree of flexion of the legs on the ab- 
domen is attainable when the legs are flexed 
simultaneously than when one leg is flexed 
alone. The amount of movement at the hip 
joints is the same in the 2 cases but with 
simultaneous leg flexion the whole pelvis 
rotates backward. In this case the pull of a 
muscle causes motion in a part not directly 
moved by the examiner. In‘motions other 
than straight leg raising such indirect move- 
ment is seldom due to muscle pull but to liga- 
ment pull. When a muscle is not spastic or 
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shortened by disease, it stretches sufficiently 
to permit as much motion as the length of the 
ligaments will permit. 

The sacrum is part of the pelvis. Back- 
ward rotation of the pelvis means a similar 
motion of the sacrum. This produces a move- 
ment of the lumbar spine. The normal 
concave lumbar curve is first flattened and 
then becomes convex (Fig. 5). This move- 
ment can be demonstrated by the examiner 
slipping one hand under the concavity of the 
lumbar spine as the patient lies on his back. 
When the two legs are flexed at the hip he 
will feel the pressure of the patient’s back as 
the concavity disappears and the back is 
flattened. In a preceding paragraph it was 
shown that but little pelvic motion is possible 
if the examiner raises one leg alone. It fol- 
lows that movement of the lumbar vertebra 
occurs only when both legs are raised simul- 
taneously. The longitudinal lumbar muscles 
do not take any part in this motion; they are 
passively stretched. Normally they are suffi- 
ciently elastic so that the vertebra can move 
as far as the structure of the ligaments and 
bones will allow. The sacrum and the lumbar 
vertebre are connected to one another by 
numerous ligaments. As soon as the pelvis 


begins to rotate there is a pull on the lumbo- 


sacral ligaments. As rotation increases the 
pull is transmitted through the connecting 
ligaments to the upper lumbar spine. This 
explains the finding that in lumbosacral 
sprains pain is elicited on moderate elevation 
of both legs and by increasing the amount 
of elevation, pain is elicited in sprains of the 
higher lumbar ligaments. 

When we speak of motion of the pelvis it 
must be remembered that though it moves as 
one piece, the pelvis is not a solid bone. It 
is composed of three bones, the right and the 
left innominate bones being united to the 
sacrum by powerful ligaments. In the erect 
position most of the weight of the trunk falls 
on the sacrum and is transmitted through the 
sacro-iliac ligamens and the innominate 
bones to the lowe xtremities. If the sacro- 
iliac ligaments aie strained, pain will be felt 
in the area of the joints in the normal standing 
position. Although there is some cartilaginous 
and bony connection between the sacrum 
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and the ilium, the sacro-iliac articulation has 
a joint space and a minute amount of motion 
in the joint can be demonstrated in the 
cadaver. A force exerted through the pelvis 
(from the trunk to the extremities or from 
the extremities to the trunk) must be trans- 
mitted through the sacro-iliac ligaments. Any 
motion which tends to rotate the pelvis back 
ward or forward must result in some stress 
on these ligaments. 

In the standing position, on flexion of the 
trunk the pull of the hamstring muscles on 
the ischial tuberosities tends to pull the pelvis 
backward. The weight of the trunk exerts a 
forward stress on the upper sacrum, thus 
tending to rotate the pelvis forward. ‘The 
resultant of these two opposing forces is a 
torsion stress on every part of the pelvic ring 
between the ischium and the sacrum. This 
ring is composed of bone except at the sacro- 
iliac joints and the symphysis, and, if the 
ligaments are sensitive to pull, marked pain 
will result. 

With the patient lying prone on the table. 
flexion of the knee stretches the rectus femoris 
muscle. The origin of this muscle is on the 
anterior spine of the ilium. The muscle pull 
tends to rotate the pelvis forward. The stress 
of the motion is transmitted through the 
sacro-iliac ligaments to the sacrum ani 
through the lumbosacral ligaments to the 
lower spine. This movement, therefore, eli: 
its pain in sprain of either of these ligaments 
but puts no strain on the sciatic nerve, the 
ischiogluteal bursa, or the coccyx. 

With the patient again on his back, the 
heel is placed on the opposite patella, and thi 
thigh is rotated outward and abducted (Tig 
6). In arthritis of the hip joint, pain will be 
elicited because of the movement in the joint 
This motion stretches the psoas magnus 
muscle which takes its origin from the bodivs 
and the transverse processes of the five lum 
bar vertebra and is inserted into the lesser 
trochanter of the femur. By muscle pull on 
the lumbar vertebra, slight motion of t! 
vertebre is produced, putting some stress on 
the intervertebral ligaments. When abduction 
is complete, the hip ligaments are under te 
sion and the pelvis is rotated around its 
vertical axis (circumduction). This rotary 
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Fig. 5. The hamstring muscles rotate the pelvis back- 
ward to the position shown in solid color. This pelvic 
rotation flattens the lumbar curve (which is the equivalent 
of flexing of the lumbar spine). Backward rotation of the 
pelvis brings the origin of the hamstrings forward, thus 
relaxing the hamstring muscles and permitting greater 
flexion of the thighs on the abdomen. The arrows pass 
through the anterior superior spine and the posterior 
superior spine of the pelvis. S-S, First position; S’-S’, 
after flexion of legs with rotation of the pelvis. 


stress is transmitted through the sacro-iliac 
ligaments to the sacrum and through the 
lumbosacral ligaments to the lumbar spine. 
If any of these ligaments are sensitive, pain 
will be elicited. This motion puts no stress 
on the sciatic nerve or on the coccyx. 

Let us return to a consideration of stress 
on sacro-iliac ligaments. With the patient 
lying face down, the knee is raised 12 centi- 
meters from the table. This is approximately 
the limit of hyperextension at the hip joint, 
and on attempting further motion the stress 
is transmitted through the hip ligaments to 
the pelvis. The sacro-iliac ligaments of the 
same side feel the stress first. It is then trans- 
mitted through the sacro-iliac ligament of the 
same side, via the sacrum, to the sacro-iliac 
ligament of the opposite side. Pain on this 
motion, therefore, is elicited on the opposite 
side, if the opposite sacro-iliac ligament is 
sensitive. 

The patient then lies on the left side with 
the legs straight, and the examiner hyper- 
extends the right thigh. Stress is felt in the 
opposite sacro-iliac ligament, but the stress 
is dissipated by motion of the pelvis with asso- 
ciated increase of the lumbar lordosis. ‘This 
motion of the lumbar spine is, of course, 
transmitted through the lumbar ligaments. If 
the left leg, instead of being straight on the 
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Fig. 6. The left heel is on the patella of the opposite 
leg. Outward rotation and abduction of the thigh is done 
by depressing the left knee. The resulting stretch of the 
psoas magnus muscle is shown. 


table, is completely flexed at the hip and knee, 
motion of the pelvis is prevented. The stress 
of the motion cannot be translated into the 
movement of the pelvis, but is concentrated 
on the sacro-iliac ligaments of both sides. In 
this position, therefore, sacro-iliac pain will 
be more acute and lumbosacral pain will be 


mild. When the leg is extended and pelvic 
motion is possible, sacro-iliac pain will be mild 
while lumbar ligament sprain will elicit marked 
pain. 


LESION OF THE HIP JOINT 


Inspection and palpation. The patient sits 
with his weight on the right ischial tuberosity. 
He sits near the forward part of the chair so 
that the left hip is slightly flexed but not at a 
right angle. The posture when lying on the 
examining table is quite characteristic—the 
left thigh slightly flexed and everted and the 
knee slightly bent. Occasionally a slight full 
ness is noticed below the middle of Poupart’s 
ligament. There may be tenderness at this 
site. With the left leg straight, a blow on the 
heel may produce pain in the region of the 
hip joint; this is a valuable sign but seldom 
present in traumatic lesions. 

Determination of pain producing motions. 
With the patient lying on his back, the 
straight leg of the affected side is rotated out 
ward. This movement elicits pain, a sign 
absent in any of the other conditions with 
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which we are dealing. This movement 
stretches the anterior hip ligaments and the 
anterior portion of the hip capsule. There is 
not sufficient leverage for the force of this 
motion to be transmitted to any other joints 
or structures. 

Although slight flexion and outward rota- 
tion is the position of relief assumed by the 
patient, there is pain when flexion with out- 
ward rotation is carried further. This is tested 
by putting the heel of the affected leg on the 
opposite patella and pressing the knee out- 
ward (Patrick-Laguére sign). This motion 
produces pain in peri-arthritis of the hip in 
the same manner as rotation of the straight 
leg, except that, the force being very much 
more marked, it is positive in cases where the 
stress of the outward rotation of the straight 
leg is not sufficient to produce pain. The 
force of this motion is sufficient to be trans- 
mitted to the whole of the pelvis and may pro- 
duce pain in other conditions besides lesions 
of the hip joint. 

Lesions of the hip joint are often associated 
with spasm of the psoas magnus muscle. The 
muscle is stretched by the movement just 
tested—outward rotation and abduction of 
the semiflexed thigh (Fig. 6). When this 
muscle is spastic the range of this movement 
will be decidedly decreased and painful. This 
is because any spastic muscle will not permit 
the same amount of stretching that the nor- 
mal relaxed muscle permits. Stretching of any 
spastic muscle produces pain. Limitation of 
the range of outward rotation of the semi- 
flexed thigh is, therefore, indicative of psoas 
spasm. Psoas spasm, however, is not diag- 
nostic of lesions of the hip joint. It occurs 
also in sacro-iliac and lumbar sprains. 

The patient now lies on the right (unaffect- 
ed side) with the right leg straight. When the 
examiner hyperextends the left thigh, mild 
pain is produced. The right thigh and leg 
are now flexed against the abdomen and the 
left leg again hyperextended. More intense 


pain is now elicited. This difference in degree 
of reaction is due to the fact that when the 
right leg is straight the pull on the anterior 
ligaments of the left hip produces a forward 
rotation of the pelvis, thus changing some 
When the right thigh 


stress into motion. 





and knee are pressed against the abdomen, 
the pelvis cannot rotate forward, and the full 
force of hyperextension of the left thigh is felt 
in the ligaments of the left hip. 

In the standing position there is some |imi- 
tation and pain on flexion of the trunk. 
Observation and measurement of the spinal 
motion with a tape will show that this limita- 
tion is in the forward rotation of the pelvis 
and not in the flexion of the spinal column 
(Fig. 2C). In the sitting position the same 
limitation and pain on flexion of the trunk is 
noted. 

The reason for the posture assumed is that 
hyperextension or marked flexion or marked 
eversion of the thigh each put stress on the 
hip ligaments and the position of relief is 
therefore a position of slight flexion and slight 
eversion. In sitting this can be done only by 
putting the weight on the opposite ischial 
tuberosity. 


SPRAIN OF THE LUMBAR SPINE 


Inspection and palpation. The normal lum- 
bar lordosis is usually increased, especially 
in the acute stages with lumbar muscle spasm. 
In the chronic cases the curve may be flat 
tened. There is no tilting of the spine but a 
mild lumbar scoliosis may be found with uni 
lateral muscle spasm. The marked scoliosis 
found in sacro-iliac sprain and in_ sciatic 
neuritis is never present. 

In the acute stages the muscles on one or 
both sides of the lumbar spine may be promi 
nent, firm on touch, and the skin over the 
muscles may be very tender. Because of this 
diffuse tenderness, the pain elicited by pres 
sure over the involved ligament may be 
masked. In the less acute stages the examiner 
may elicit tenderness to deep pressure at the 
sacrolumbar joint or between any two o/ the 
lumbar vertebrae. Often the tenderness is 
localized to one side of the midline indicating 
that the lesion is in one of the paired liga 
ments of the lumbar spine. The localization 
of the tenderness does not vary in the course 
of the examination. Variable tenderness sug: 
gests malingering or ‘“neurotic’’ spine (2). 

Determination of pain producing motions. \n 
lesions of the lumbar spine, pain is elicited 
when the patient assumes any position which 
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produces motion of the lumbar vertebre or at 
the lumbosacral joint because any such mo- 
tion puts stress on the ligaments. The articu- 
lar capsules and the ligaments of the bodies 
and of the arches form a complicated system. 
It may not be possible to discover which of 
these ligaments is involved in an individual 
case. The sprain is often in one of the paired 
ligaments so that the signs are more marked 
on one side. However, any motion which 
produces stress on the ligaments of one side 
will affect those of the opposite side to some 
extent. The pain on the two sides differs in 
intensity but not in the type of motion which 
produces it. 

With the patient sitting on a stool, lateral 
bending of the trunk produces some pain in 
the lumbar region. Lateral bending is in 
large part a movement of the lumbar vertebre, 
and the stress is felt in the ligaments connect- 
ing the vertebre. 

With the patient still sitting on a stool, the 
examiner grasps the shoulders of the patient 
and rotates the trunk. Rotation is a move- 
ment of the thoracic and cervical vertebra, 
and little stress is felt in the lumbar vertebra 
until partial rotation has taken place. This 
motion is therefore painful only in the second 
half of its range. 

Both flexion and extension of the trunk are 
painful because this is, in part, a movement 
of the lumbar spine. Full flexion or extension 
may not be possible because of pain. In flex- 
ion of the spine the first movement is at the 
lumbosacral joint; with lesions of the liga- 
ments connecting the fifth lumbar with the 
sacrum the pain is therefore felt on very slight 
motion. With increasing flexion of the spine 
the fourth, then the third, second, and first 
lumbar vertebre take part. With lesions 
higher up, therefore, the pain is felt on in- 
creasing flexion. The higher the ligaments 
involved, the greater the amount of flexion 
before pain is produced. 

Extension of the spine is examined with 
the patient prone on the table. The two 
thighs are simultaneously passively hyper- 
extended. This produces a forward rotation 
of the pelvis, the stress falling first on the 
lumbosacral joint. As the thighs are raised 
more, the stress falls on the ligaments of the 
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upper lumbar vertebre. If hyperextension is 
done by raising the upper trunk instead of the 
thighs, the stress falls first on the uppermost 
lumbar ligaments and only with greater ex 
tension on the lumbosacral joint. Therefore, 
when slight extension of the thighs produces 
pain (lumbosacral sprain) marked extension 
of the upper trunk is necessary to produce the 
same reaction. In lesions of the upper lumbar 
vertebre, marked extension of the thighs or 
else slight extension of the trunk are required 
to produce pain. 

When the patient lies on his back and the 
two legs, with knees straight, are raised simul 
taneously, the motion during the first 20 
degrees is a simple movement at the hip joint. 
With increasing flexion, the pelvis rotates 
backward (Fig. 5). The pelvis moves as one 
piece, and this backward rotation of the pelvis 
means that the sacrum is rotating in the same 
direction and pulling on the lumbosacral liga- 
ments. If there is a strain of this ligament 
there will be pain on this motion. With in- 
creased backward rotation of the sacrum there 
is a flattening of the normal lumbar lordosis. 
The movement of the lumbar vertebre is 
analogous to that which takes place in flexion 
of the lumbar spine. Flexion of the thighs, 
therefore, produces pain in sprain of any of 
the lumbar ligaments. Moderate flexion will 
produce pain in lumbosacral sprain. Increas- 
ing flexion produces pain in sprain of the liga- 
ments of the higher lumbar vertebrie. 

Flexion of the thighs produces pain in the 
lumbar region only in so far as this position 
produces backward rotation of the pelvis. 
There is only slight rotation of the pelvis on 
flexion of the thighs with the knees bent. 
When the legs are straight, more marked 
pelvic rotation occurs because of the pull of 
the hamstring muscles on the ischia. When 
the examiner’s hand is placed beneath the 
upper part of the sacrum he can determine 
that the pain is never elicited before the thigh 
flexion causes some backward rotation of the 
sacrum. Pain due to rotation of the pelvis is 
the distinguishing feature of lumbar lesions. 

The origin of the pain can be checked by 
another test. When the patient is lying on 
the left side with the left knee and hip held in 
flexion, hyperextension of the right thigh elic- 
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its but mild pain. With the left leg extended 
in the anatomical position, hyperextension of 
the right thigh produces much more pain. 
When the thigh and leg are flexed, the pelvis 
is fixed and the force is not easily transmitted 
to the lumbar spine, but when the left leg 
is extended the force is quickly translated into 
motion of the lumbar spine. The results in 
lumbar sprain are the reverse of those ob- 
tained in sacro-iliac sprain. 

Outward rotation of the semiflexed thigh 
will produce pain if the motion is carried far 
enough because this motion causes a circum- 
duction of the pelvis (rotation on its vertical 
axis) with its inevitably associated rotation 
of the lumbar spine. Pain on this motion 
may also be the result of pull of the psoas 
magnus muscle on the lumbar vertebrae (Fig. 


6). 


MUSCLE SPASM 


In the acute stages of lumbar sprain there 
is spasm of the lumbar muscles. Usually bi- 
lateral, it may be unilateral. There may be 
nospasm with the patient at rest, but it appears 
only when the patient flexes the spine or (with 
the patient on his back) the examiner flexes 
the thighs. 

The normal range of motion of the skeleton 
is partly dependent on the relaxation of an 
antagonistic set of muscles. Passive or active 
motion will be less than normal, if the antagon- 
ists are shortened by disease or by reflex con- 
traction. This decrease in the range of motion, 
or limitation of motion as it is usually called, 
is important in the diagnosis of trunk injuries. 
A patient may limit a pain producing motion, 
even though no muscle rigidity is present. 
This voluntary limitation may be overcome 
by reassurance and gentleness on manipula- 
tion. Voluntary contraction is rarely limited 
to one specific group of muscles but is a gen- 
eral contraction of the muscles of the trunk 
or limb on motion. It may appear after the 
motion is completed. Involuntary muscle 
spasm is limited to specific muscle groups, is 
often (not always) found at rest as well as on 
motion, and is present or develops during the 
motion and not after the motion is completed. 
Voluntary contraction is not usually a sign of 
malingering if it occurs with a pain producing 
motion. If the same reaction occurs with a 
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motion which should not be accompanied by 
pain we may conclude that the patient js 
malingering. 

Motion which stretches a spastic muscle 
will be painful and the range of that motion 
will be limited. The determination of which 
motions produce pain and are limited because 
of muscle spasm, is essential for two reasons. 
First, the presence of spasm in specific muscle 
groups and its absence in other groups is 
indicative of certain underlying lesions. Sec- 
ond, these underlying lesions, themselves, are 
diagnosed largely on the basis of the tender- 
ness and painful motions to which they give 
rise. The motion limited by a spastic muscle 
is always one which would cause pain in the 
underlying lesion if the motion were carried 
to its full range. The limitation of motion 
and the pain of muscle spasm are always evi- 
dent before pain is produced at the site of the 
lesion itself. The pain of muscle spasm is 
referred to the site of the muscle and not to 
the site of the lesion. 

Lumbar muscle spasm. The sacrospinalis 
muscle group is chiefly involved in this spasm 
but it seems probable that the multifidus, the 
semispinalis, and the small intervertebral 
muscles also take part. The sacrospinalis 
muscle is attached below to the sacrum, to 
the spinous and transverse processes of the 
lumbar vertebra, to the lumbar fascia and 
the eleventh and twelfth ribs. It lies in a 
groove on each side of the vertebral column. 
It splits into various groups which are at- 
tached above to the lower nine ribs, to the 
spine, and to the transverse processes of the 
upper thoracic vertebra. Some one fasciculus 
being attached to every bone of the trunk, 
there is hardly a motion of the trunk which 
does not stretch part of this extensive muscle 
group. In extreme spasm, deep breathing may 
be limited by the fibers attached to the ribs. 

Palpation. The patient lies prone on the 
examining table. The hard, sharply outlined 
mass of a very spastic muscle is easily palpated 
but it is necessary to train the fingers to feel 
lesser degrees of spasm. Spastic muscle is 
always tender. The extent of the muscle in- 
volved, as well as degree of spasticity, varies 
with the severity of the lesion; in mild cases 
only a segment may be affected. 
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Determination of pain producing, limited 
motions due to muscle spasm. In lumbar spasm 
many motions may be limited; only the more 
important ones commonly used in diagnosis 
will be described. Flexion of the trunk is 
limited in so far as this is a movement of the 
spine, but that part of the movement which 
is due to forward pelvic rotation is not limited. 
The limitation of trunk flexion is entirely due 
to limitation of intervertebral movement. The 
limitation of lumbar spine movement is the 
same in sitting as in standing. It follows that 
the difference between flexion of the trunk in 
the standing, and in the sitting, posture is 
the same as in the normal individual. Not 
alone are movements between the lumbar ver- 
tebre limited but also movements between the 
fifth lumbar and sacrum, because the sacro- 
spinalis muscle is attached to the sacrum. 
Any backward rotation of the pelvis will 
stretch that muscle. This is the effect of 
flexion of the two thighs when the patient is 
lying flat on his back (Fig. 5). The backward 
rotation of the pelvis is more marked if there 
is forward pull on the ischia by the hamstring 
muscles, even though there is no hamstring 
spasm. We have discussed the fact that ham- 
string muscle pull is greater when the knees 
are straight. The pain and limitation of hip 
flexion will, therefore, be greater when the 
knee is straight and will be relieved when the 
knee is flexed. Because the pelvic rotation is 
very slight before the end of the first half of 
trunk flexion, the limitation is rarely as marked 
as in hamstring spasm. As the limitation is 
due to an effect on the lumbar muscles, the 
pain will be referred to the lumbar region 
instead of to the dorsum of the thigh. Ham- 
string tension is somewhat relieved on back- 
ward rotation of the pelvis, but this motion 
increases the tension on the lumbar muscles. 
It has previously been stated that raising the 
two legs simultaneously produces more pelvic 
rotation than raising one at atime. In lumbar 
spasm, therefore, raising both legs is more 
painful and limited than raising one leg at a 
time—in contrast to the result in hamstring 
spasm. ‘ 

In unilateral spasm the pain will be present 
on the affected side only. Spasm of the ham- 
string muscles is occasionally found in lumbar 


lesions, but because it is much more common 
with sacro-iliac sprain and sciatic neuritis, it 
will be described later. 
PSOAS MUSCLE SPASM 

The psoas muscle may be spastic in lumbar 
and sacro-iliac ligament sprain as well as in 
hip conditions. The muscle lies too deep for 
palpation; spasticity must be determined en- 
tirely by indirect means. It is attached above, 
to the five lumbar vertebre and is inserted be- 
low, into the lesser trochanter of the femur. 

Determination of pain producing, limited 
motion. With the patient on his back, the 
heel of one foot is placed on the opposite 
patella. The thigh is then rotated outward 
and abducted (Fig. 6), thus stretching the 
psoas muscle. When the psoas is spastic this 
movement elicits pain referred to the pelvic 
region and the range of the motion is limited. 


SACRO-ILIAC SPRAIN (LEFT) 


Inspection and palpation. ‘The spine is 
tilted forward and usually to the right, that 
is, toward the unaffected side. The normal 
lumbar lordosis is flattened. If scoliosis is 
present the convexity is to the left (homol- 
ogous scoliosis). In standing, the weight is 
on the right leg; the left knee is slightly bent. 
There is no eversion of the leg at the hip. 
Standing is tiring and the patient prefers to 
sit, putting the weight on the right ischial 
tuberosity. 

The left lumbar muscle may be spastic; 
occasionally there is spasticity of both lumbar 
muscles and rarely of the opposite side alone. 
There is tenderness to the left of the fifth 
lumbar vertebra and along the posterior 
border of the ilium, most marked near the 
posterior, inferior spine. 

Determination of pain producing motions. 
The patient lies flat on his back. Flexion of 
the left thigh with the knee bent, produces a 
moderate rotation of the pelvis by pull on 
the hamstring and gluteal muscles. As the 
pull is on one half of the pelvis while the other 
half is fixed by the position of the right thigh, 
the movement produces a rotary stress on 
the sacro-iliac joint ligaments. When flexion 
is complete, there is some rotary movement 
of the pelvis on the lumbar spine. The ilio- 
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Fig. 7. Flexion of the straight leg results in a pull on 
the sciatic nerve trunk. Dorsiflexion of the ankle has the 
same effect. Flexion at the knee relieves the pull. 


lumbar ligament is put under stress by this 
motion. Thigh flexion produces some pain in 
all sacro-iliolumbar conditions. 

When the thigh is flexed with the knee 
straight, the hamstring muscles come into 
action at a much lesser angle of thigh flexion. 
The straight leg is flexed to the point at 
which moderate pain is produced. In this 


position bending the knee at right angles re- 
sults in sudden cessation of pull on the pelvis 
by the hamstring muscles, and further flexion 
without pain is possible. 

The patient now turns to lie face downward. 
Hyperextension of the left thigh elicits pain 


in the left sacro-iliac area. Hyperextension 
of the right thigh produces no pain at first 
and on more marked extension pain is pro- 
duced on the opposite side. Contralateral 
pain on hyperextension is characteristic of 
sacro-iliac disease; it was first described by 
Gaenslen. 

With the patient again on his back, the 
heel of the left foot is placed on the right 
patella (Fig. 6) and the left knee joint pressed 
downward and outward (i.e., outward rota- 
tion of the semiflexed thigh). When this mo- 
tion is complete there is pressure by the femur 
on the left half of the pelvis with a shearing 
stress on the sacro-iliac joint. This motion, 
therefore, elicits pain in sacro-iliac ligament 
sprain. Similar action on the right side will 
elicit no pain or mild pain referred to left 
sacro-iliac area. 

With the patient lying on the right side, 
the left thigh is hyperextended. This pro- 
duces stress on the sacro-iliac ligaments, but 
before it can become very great the pelvis 


rotates forward. If the pelvis is fixed by com 
plete flexion on the right hip and knee, the 
same hyperextension produces much more 
marked stress on the sacro-iliac ligaments. 
With the patient lying on the left side these 
maneuvers are repeated. When strain is put 
on the right sacro-iliac joint, there is no pain 
but when the pelvis is fixed, sufficient stress is 
transmitted to the opposite sacro-iliac area 
to produce pain. 

In the sitting position, flexion of the trunk 
is painful because the pull of the flexed spine 
is transmitted through the sacrum to the 
sprained sacro-iliac ligament. Because of this 
pain the patient may limit the flexion of the 
lumbar spine but that part of trunk flexion 
due to pelvic rotation is not limited. 

In the standing position, trunk flexion is 
more painful than in sitting. In both posi 
tions we have the weight of the flexed spine 
tending to rotate the sacrum forward. In 
standing, with legs straight, we have a second 
factor—the hamstring muscle pull preventing 
the full rotation of the pelvis forward. These 
two forces, one acting on each side of the 
sacro-iliac joint but in opposite directions, 
produce a marked stress on the sacro-iliac 
ligament. The pain and limitation of trunk 
flexion is, therefore, more marked in standing 
than in sitting. 

Sacro-iliac sprain may be associated with 
spasm of oneor more of three groups of muscles: 
the lumbar, the psoas magnus, and the ham 
string muscles. 


HAMSTRING SPASM 


Inspection and palpation. Spasm of the 
hamstring muscles cannot be palpated at rest 
—it is always latent. Examination of the 
patient as he rests on the table is negative. 

Determination of pain producing, limited 
motions. The patient lies on his back on the 
examining table. The examiner places his 
hand under the calf and slowly flexes the hip, 
the leg being kept straight. The examiner's 
other hand is on the posterior surface of the 
thigh, to palpate the hamstring muscles. This 
movement (Fig. 3) stretches these muscles 
and will bring out any latent spasticity. ‘The 
spasm can be palpated, is painful, and limits 
the motion. If the normal muscle is stretched 
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TABLE I 


Lesion may be associated with 
Sprain of the lumbar spine 


spasm of: 
Lumbar muscles 
Hamstring muscles 
Lumbar muscles 
Hamstring muscles 
Psoas magnus muscles 
Psoas magnus muscle 
Hamstring muscles 

none 

none 


Sprain of the sacro-iliac area 


Sprain of the hip 
Sciatic neuritis 
Ischiogluteal bursitis 
Coccygodynia 


to its physiological limit at ninety degree 
flexion of the straight leg, it follows that a 
spastic muscle will permit less than this nor- 
mal range of motion. The limitation and pain 
will be relieved on flexion of the knee for the 
reasons discussed in the section on ‘‘Mechan- 
ics of Normal Motion.” The difference in the 
range of motion with the knee flexed and with 
the knee extended must be more marked when 
the hamstring muscles are spastic. All other 
motions that are ordinarily limited when the 
normal hamstring muscles have been stretched 
to a maximum will be much more limited 
when the muscle is spastic. Thus, in the 
standing position, flexion of the trunk, in so 
far as pelvic rotation is a factor, will be limited 
and elicit pain in the dorsum of the thigh. 
Complete flexion is possible when the knees 
are bent. 

In the sitting position, because the knees 
are at right angles, there is no limitation in 
flexion of the trunk. The difference between 
the range of trunk flexion in standing and in 
sitting is striking. 

A summary of the occurrence and symp- 
toms of muscle spasm may be helpful at this 
point. In the left hand column of Table I, 
the common lower trunk injuries are listed 
and on the right the muscles which may be 
spastic during the acute stages of each lesion. 
In Table II the motions are listed which are 
limited and painful in the presence of spasm 
of each of the three muscle groups. 


POST-TRAUMATIC SCIATIC NEURITIS (LEFT) 


Inspection and palpation. Tilting of the 
spine is less common than in sacro-iliac condi- 
tions; when present it is to the left. Lumbar 
scoliosis, first described by Charcot and Babin- 
ski (1), is found.in 80 per cent of cases; the 
convexity is to the right (contralateral scol- 
iosis). The patient tends to keep the leg 
everted, the knee bent, and the foot extended. 


SIGNS IN LOWER TRUNK INJURIES 
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TABLE II 


Motion which is limited and painful 
in spasm of 


Psoas 
magnus m. 


Ham- Lumbar 
string m. m. 
Standing 

Flexion of trunk 

A. Lumbar spine 
B. Pelvis 


Sitting 
Flexion of trunk 


A. Lumbar spine 
B. Pelvis 


Lying 
Flexion of thigh, knee straight 
Flexion of thigh, knee bent 
Flexion of both thighs, knees straight 
Flexion of both thighs, knees bent. 
External rotation of the semiflexed 


+444 
“fe 


+4+4++ 


In severe cases the hip is flexed as little as 
possible. The standing position is more com- 
fortable than sitting. 

Tenderness of the nerve trunk may be 
present but is absent in the majority of cases. 
What is usually mistaken for nerve trunk 
tenderness is tenderness of the hamstring 
muscles and muscles of the calf. Atrophy of 
the thigh and calf muscles is an early and 
reliable sign. The circumference of the thigh 
and calf should be compared with the other 
side. 

Determination of pain producing motions. 
When the patient lies flat on the table the 
sciatic nerve pursues an almost straight course 
from its lumbosacral origin to the internal 
malleolus, underneath which it turns forward 
to pass to the toes as the plantar nerve. It 
has been demonstrated on the cadaver (5) 
that the painful motions in sciatic neuritis are 
those which produce tension on the nerve 
roots by stretching the sciatic nerve trunk. 

When the patient is on his back, the exam- 
iner flexes the left leg at the hip (Fig. 7). 
Pain is elicited, which may be referred any- 
where along the course of the nerve. Pull on 
the nerve by this motion is due to angulation 
of the nerve at the hip. The main stress is 
due to pull on the nerve from below the point 
of this angulation. The mechanics of the 
main stress is analogous to the mechanics of 
pull on the hamstring muscles by this motion. 
On flexion the leg revolves about a center (the 
acetabulum) which is anterior to the center 
of motion of the sciatic nerve.. The tension 
on the nerve is immediately and almost com- 
pletely relieved by flexion of the knee joint. 
On passive flexion of the thigh, with the knee 
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bent, little or no pain is elicited because the 
slack of the nerve by knee flexion is usually 
more than sufficient to compensate for the 
pull of the angulation at the hip joint. On 
passive flexion of the right (unaffected) leg, 
no pain is elicited. 

Again passively flexing the left leg to the 
point at which pain is first elicited, the exam- 
iner dorsiflexes the ankle joint. Acute pain 
is produced in the course of the sciatic nerve. 
Dorsiflexion of the ankle joint can have no 
effect on any of the tissues of the lower trunk 
except the sciatic nerve. The angle which the 
nerve turns below the malleolus is increased 
on dorsiflexion of the ankle joint, thus causing 
a pull on the nerve trunk. Pain on this mo- 
tion is one of the few signs which is charac- 
teristic of a single lower trunk injury. It was 
first described by Roussy. 

When the straight leg is flexed at the hip, 
abduction and inward rotation relieve the 
tension on the sciatic nerve, because in this 
position the nerve course is more nearly a 
straight line. With abduction and inward 
rotation, therefore, greater range of motion 
without pain is possible. Adduction and out- 
ward rotation have the opposite effect. Flex- 
ion of the trunk is painful. That part of the 


flexion due to motion of the lumbar spine is 
free, but forward rotation of the pelvis elicits 
pain in sciatic neuritis, as the effect on the 
sciatic nerve is exactly the same as in passive 


flexion of the straight leg. In sitting, trunk 
flexion elicits little pain; this motion is com- 
parable to flexion of the thigh with the knee 
bent. 

The posture described under inspection is 
the position which causes the least pull on the 
nerve roots—namely eversion at the hip, flex- 
ion at the knee, and extension at the ankle 
joint. 

Other physicial signs. Physical signs char- 
acteristic of nerve lesions may be found, such 
as absent tendo-achilli reflex, first described 
by von Sternberg. Areas of anesthesia may 
be present. Because they so clearly indicate 
a nerve lesion as distinguished from lesions of 
other tissues involved in lower trunk injuries, 
they are of great importance when present. 
In some cases they are transient or are never 
present. In other cases they persist long after 
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the pain and disability have disappeared. The 
pain on specific motion is more reliable than 
other signs as an index of the disability caused 
by neuritis. 

Hamstring muscle spasm and sciatic neuritis. 
Sciatic neuritis in the acute stage is often 
associated with hamstring muscle spasm. The 
motions painful in the two conditions have 
many similarities, and the pain in both condi- 
tions is referred to the dorsum of the thigh, 
But hamstring spasm may be due to sacro- 
iliac and occasionally to lumbar spasm. The 
spastic muscles always should be palpated 
before a diagnosis is made. The pain on dorsi- 
flexion of the ankle joint sometimes present in 
neuritis is a valuable sign. It is never found 
if the hamstring spasm is due to any lesion 
other than neuritis. Tenderness of the trunk 
of the nerve is helpful, but not often found. 
Most important is the search for signs of the 
other lesions producing hamstring spasm. ‘The 
commonest mistake in the diagnosis of lower 
trunk injuries is to diagnose as sciatic neuritis 
the hamstring spasm due to sacro-iliac or 
lumbar strain. 

Malingering and exaggeration. Backache is 
a frequent complaint in compensation cases, 
and in view of the financial benefits involved, 
the possibility of malingering must always be 
considered. A distinction must be made be- 
tween malingering and exaggeration. When 
a patient has a long continued back pain and 
has been told by several physicians—“‘nothing 
to be seen, the ache will pass off”—it is not 
surprising that he grows apprehensive and 
exaggerates his symptoms when the pain per- 
sists. If the physician knows the physical 
signs it is not difficult to find inconsistencies 
which are the hall-mark of malingering. There 
is no single sign which proves malingering. 
It is the inconsistency of the signs on which 
that diagnosis is based. 

A patient may allege inability to flex the 
trunk more than a few degrees on standing. 
When on his back it is found that thigh flexion 
and pelvis rotation are normal. The findings 
in the two positions are inconsistent. Even 
though he had a poker spine he could bend 
the trunk to a fair extent with normal motion 
at the hips. He is definitely malingering. 
When a patient alleges more marked restric- 
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tion and pain on flexion of the thigh with knee 
bent, than in straight leg raising, we know we 
are dealing with malingering. 

I have seen the following signs erroneously 
described as signs of malingering: 


1, With the patient prone on the table, he alleges 
pain on flexion of the knee. Comment: the flexion 
of the knee in this position, by pull on the rectus 
femoris, produces a forward rotation of the pelvis. 
It may, therefore, produce pain in the sacro-iliac or 
lumbar sprain, but never in sciatic neuritis or ischio- 
gluteal bursitis. ne 

2, A patient who keeps his lumbar spine rigid in 
fexion of the trunk, is placed supine on the table; 
on dorsiflexion of the two thighs simultaneously, it 
is found that the lumbar curve can be changed 
without pain. Comment: when the pain is due to 
strain on a muscle which has latent spasticity, the 
pain may be present in active flexion of the trunk 
when standing, and absent with passive motion of 
the spine when lying down. Sir John Collie de- 
scribes this as a sign of malingering. It is occa- 
sionally found with lumbar muscle spasm and is 
then no indication of malingering. Failure to flex 
the spine is not the same as failure to flex the trunk. 

3. The presence of exquisite superficial tender- 
ness. Comment: the fact is that exquisite superficial 
tenderness may be present in the area of any spastic 
muscle. 

SUMMARY 


1. Each lower trunk lesion produces pain 
in a definite combination of motions which is 
characteristic of that lesion. Supposedly 
pathognomonic signs are misleading. 

2, The physiological principles which ac- 
count for the elicitation of pain by specific 
test motions have been described. 

3. Each lesion may produce spasm in cer- 
tain muscles and does not produce spasm of 
other muscles. 

4. The various signs bear definite rela- 
tionship to one another. By inconsistencies 
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in these relationships, the diagnosis of malin- 
gering can be made. 
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r \HE conceptions of classical physics 
were profoundly altered by the research- 
es which followed the discovery of the 

X-ray. The conceptions of classical physi- 

ology and biology are now undergoing a pro- 

found alteration as the result of researches 
into the radiant and electric energy of proto- 
plasm. 

In Europe, following the work of Gurwitsch 
and others, these new conceptions regarding 
the rédle of electricity and radiation in the 
activities of protoplasm have advanced so far 
that the International Society of Electro- 
Radiobiology has been formed with an official 
journal Radiobiologie, the first number of 
which appeared in April, 1932. 

If we are correct in our assumption—and 
this assumption is based on experimental evi- 
dence—that the organisms of animals and of 
man are operated by radiant and electric 
energy and that a mechanism has been set up 
to render this energy available for adaptive 
purposes, then on this basis we should expect 
variations in the relative sizes of the energy 
units of this mechanism—the brain, thyroid 
and adrenal sympathetic system, according to 
the adaptive needs of the species, and accord- 
ing to the varying demands of different age 
periods. 

One of the characteristics which separates 
man from the other mammalia is his incessant 
activity, especially mental and emotional. 
Wild and domestic animals secure food, pro- 
create, play, and sleep. Primitive or uncivil- 
ized man is relatively inactive. Civilized man, 
however, works all day and worries at night. 
The level of energy expenditure is one of the 
measures by which we may estimate the level 
of civilization. Therefore, one would draw 
the inference that the evolution of man in- 
volved the brain and also the gland that 
governs the rate of metabolism, namely, the 
thyroid gland. 


With a normal thyroid there is normal brain 
activity. With a deficient thyroid there js 
diminished brain activity. With excessive 
thyroid activity there is excessive brain activ 
ity. The thyroid hormone maintains the level 
of activity of the brain. One would therefore 
expect the relative sizes of the thyroid, the 
adrenal sympathetic system, and the brain to 
vary with the energy characteristics of ani 
mals; that is, one would expect that the size 
of the thyroid would increase in proportion to 
the rate and constancy of demands for energy 
production, while the size and intricacy of the 
adrenal sympathetic system, on the other 
hand, would vary with the need for sudden 
use of that energy (Fig. 1). It would follow 
that the size of the thyroid in relation to body 
weight would be greater in man than in other 
mammalia, and that the adrenal glands, as 
Cannon has shown, being the organs that 
govern the outbursts of energy, would be 
larger in relation to body weight in the ani 
mals that depend on a rushing attack or a 
swift escape. 

Moreover, one would suppose that the 
nerves and ganglia which are associated with 
the adrenals would be much more abundant 
and their arrangement more complicated in 
animals in the energy group such as the tiger, 
than in animals in the protected group such as 
the alligator. 

Studies in the comparative anatomy of the 
brain, thyroid, and adrenal sympathetic sys- 
tem have shown that these assumptions are 
well founded, in particular as regards the 
intricacy and size of the adrenal sympathetic 
system which is large and complicated in the 
lion and tiger (Fig. 2), less so in man whose 
frontal lobe, however, is most highly developed 
(Fig. 3), while both the brain and the adrenal 
sympathetic system are small and uncompli- 
cated in the crocodile and in the alligator 
(Fig. 4). 


4Read at Temple University School of Medicine (on the occasion of the presentation of a portrait of Dr. W. Wayne Babcock to the School by the 
third and fourth year classes), Philadelphia, Pennsylvania, May 2, 1934. 
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li the brain, the thyroid gland, and the 
adre 1al sympathetic system are thus linked 
toge’her, it would follow that in a state of 
abnormal activity, or what we may term 
pat! logical physiology of this great system, 
the whole organism would be affected, with 
the esultant production in one individual of 
hyp ‘thyroidism, in another of diabetes, in 
anoi ier of peptic ulcer, in another of gall 
ston s. None of these originates within the 
afle ‘ed organ. The thyroid gland does not 
origi ate hyperplasia; hyperplasia is imposed 
upor the thyroid gland. The stomach does 
not originate a peptic ulcer; the condition 
within the stomach which produces an ulcer is 
imposed upon the stomach by influences out- 
side itself. The pancreas does not originate 
diabetes; diabetes is imposed upon the pan- 
creas, and so it is with gall stones, their origin 
is not within the gall bladder, nor within the 
liver, but the condition which produces gall 
stones is imposed upon the liver by influences 
outside itself. 

That emotion, physical exertion —any ex- 
cess transformation of energy —affects the 
whole energy system is well known, as has 
been shown by Cannon and ourselves. That 
such hyperactivity of the adrenal sympathetic 
system affects the liver has been demonstrated 
by our histological and biophysical researches. 

Twenty-four years ago we conducted an 
extensive histological research to discover 


or diminished transformation of energy in the 
body. In this research a histological exami- 
nation was made of every organ and tissue in 
animals which had been subjected to insom- 
nia, to fear, to physical injury, to shock, to 
prolonged anesthesia, to infection. In every 
case histological changes were observed in 
three organs and in three organs only, the 
brain, the liver, and the adrenals. The liver 
cells lost their differential stainability —they 
became swollen and cedematous; the cyto- 
plasm was vacuolated; the nuclei were cre- 
nated and the cell membranes were irregular, 
the most marked changes occurring in the cells 
nearest the periphery of the lobules (Fig. 5). 
Identical changes were found in the liver cells 
of patients who had died from infection, puer- 
peral eclampsia, hyperthyroidism, or in any 
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Fig. 1. Comparative sizes of the thyroid and adrenal 
glands (charted from actual weights). 


case in which exhaustion was due to the pro- 
traction or intensity of the disease. Later 
biophysical researches disclosed that, under 
identical conditions, changes took place in the 
temperature and in the electric conductivity, 
electric capacity, and electric potential of the 
liver. These experimental facts confirm the 
clinical deduction that the change in the bile 
which leads to gall stones is not due to changes 
in the gall bladder, but to changes in the 
function of the liver cells. 

It would follow that one would expect to 
find the highest incidence of gall stones among 
races and individuals in whom the energy sys- 
tem is peculiarly active. How is this assump- 
tion borne out by known facts regarding the 
incidence of gall stones? Gall stones are rarely 
seen in wild animals in which, although ede- 
quate for attack and defense, the adrenal sym- 
pathetic system is not subject to prolonged 
stresses and strains. Dr. Herbert Fox, Pathol- 
ogist at the Philadelphia Zoological Gardens, 
has reported the finding of gall stones in but 
14 Of 5,365 autopsies on wild animals in cap- 
tivity. Gall stones are less common in the 
lower races of man than in civilized races, and 
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among civilized races gall stones are less com- 
mon among peoples who have a_ negative 
philosophy. Gall stones are most commonly 
found in Americans and Europeans; less com- 
monly in Asiatics. While gall-stone disease is 
relatively common among Americans and 
Europeans, it is most common among people 
of the Hebrew and Latin races. 

In other words, gall stones occur most fre 
quently in the active, aggressive section of the 
human family, their incidence corresponding 
roughly to the distribution of hyperthyroid- 
ism, peptic ulcer, neurocirculatory asthenia, 
diabetes, highly emotional temperaments, and 
high scholastic, high executive, and adminis- 
trative ability. 

Another significant fact is that among 
humans the incidence of gall stones is higher 
among females than among males, especially 
among women who have given birth to chil- 
dren. 

In pregnancy there is increased metabolism 
with hypertrophy of the thyroid and of the 
adrenal glands; there is a gain in weight; 
nervousness and palpitation are present; the 
organism is stepped up as in the expression of 
the emotions, in defense against infection, in 
excessive and fatigue-producing work. Dr. 
Ek. L. Walsh, George W. Belcher Research 
Fellow of the Cleveland Clinic Foundation, 
states that hypercholesterineemia is present in 
pregnancy. Therefore, since the liver cells 
are the only source of the bile, when they are 
interfered with so profoundly as in pregnancy. 
the concentration of the bile is changed, and 
therefore the formation of gall stones is facili- 
tated. But pregnancy itself is not the only 
reason why a married woman with children is 
more commonly affected by gall stones than 
are men or non-childbearing women. The 
married woman has the children and _ the 
household and a husband on her hands as 
well. She is peculiarly subject to restraints 
and worries and anxieties and emotional 
strains, all of which involve the adrenal sym- 
pathetic system and in consequence, as we 
have demonstrated, disturb the function of 
the cells of the liver. To that extent. the 
childbearing woman is more prone to have 
gall stones than is her husband or the woman 
who has borne no children. 


Any theory that is proposed to accou 
gall stones must account for all these 
Our thesis is that the chemical and phy 
basis of gall stones is laid by changes i 
secretion of the biologically active liver 
and not by changes in the sac that hold 
concentrates the bile and performs no 
function. 

Let us consider the means by which th 
carries in solution such large quantiti 
cholesterol and bile pigment without fo 
gall stones in every human gall bladder 
A. C. Ivy and Dr. E. L. Walsh and other: 
demonstrated clearly, by their studies « 
effect upon human gall stones of placing 
in the gall bladder of a dog, and by e 
ments on the solution of gall stones in 
that the outstanding factors that gover 
maintenance of the cholesterol and pigm 
solution in the gall bladder and ducts ai 
bile salts and the fatty acids. We may 
clude that when these are present in sul 
concentration there apparently will | 
formation of gall stones. Therefore, 
gall stones form, they form because th 
an insufficient concentration of bile salt 
fatty acids, or perhaps an excess of choles 

We know that in highly developed, | 
strung, emotional, active people and in \ 
bearing women the adrenal sympatheti: 
tem is hyperactive. We know that h 
activity of the adrenal sympathetic s) 
profoundly affects the cells of the liver. 
know that when the liver cells are so al! 
they will not secrete a normal quantity « 
salts and fatty acids. 

A significant fact is that comparative! 
of the individuals—animal or human 
have gall stones also have cholecystitis 0 
stone colic. Since ro per cent of the i! 
tants of Europe and America have gall s 
there should be approximately twelve mi 
of gall bladders which contain gall sto: 
the American population at this time, y 
total number of operations for gall ston: 
the total number of cases of gall-ston 
are relatively small. 

We must offer evidence, therefore, th: 
stones are not produced primarily by 
tion of the gall bladder, as is the co 
belief. If, in a hundred-thousand case 
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Fig. 2. The adrenal-sympathetic system of the tiger. 


stones were taken from the gall bladder and 
replaced by any other foreign body of the 
same size and weight, one might expect the 
incidence of infection and abscess to be 
approximately the same as in the case of gall 
stones in nature. In either case, the infection 
might be due to the local irritation from the 
ioreign body or from the gall stones. The ques- 
tion raised is whether the infection is not the 
result rather than the cause of gall stones. 
That this is the case is attested by the fact 
that there are at this moment, in the United 
‘tates, approximately twelve million people 
who have gall stones in their gall bladders and 
do not know it. Moreover, and this is an even 
more important fact, relatively few patients 
have an infected gall bladder or an abscess in 
the gall bladder without gall stones. 

It is readily to be seen that when there is 
an interference by gall stones or infection with 
the free flow of bile in and out of the gall 
bladder, there results an immediate inter- 
erence with the concentration of the bile 
vilts and fatty acids, and to that extent the 
‘urther formation of gall stones is promoted 
iy the diminished ‘concentration of the sol- 
vent bile salts and fatty acids. Thus, an 
infection of the gall bladder, by interfering 
with the concentration of the bile, would 
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Fig. 3. The adrenal-sympathetic system of man. 
probably promote the formation of gall stones. 
We believe, however, that local infection is 
more commonly secondary, just as, in many 
cases of hyperthyroidism, of peptic ulcer, of 
Raynaud's disease, of intestinal obstruction, 
there are many secondary effects which arise 
from the primary cause. Therefore, we may 
think of an infection of the gall bladder as 
being a complication of stones rather than of 
stones being a complication of the infection. 

In this connection, it is pertinent to recall 
that there was a time, following the work of 
Halsted, when it was believed by many 
pathologists and surgeons that gall stones 
were commonly due to the presence of typhoid 
bacilli in the gall bladder. It is now about 30 
years since typhoid fever has been practically 
eliminated as a disease, and therefore, if this 
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Fig. 4. The adrenal-sympathetic system of the alligator 
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Fig. 5. Effect upon the liver cells of ether anaesthesia, 
B, and of adrenalin, C. A, Section from the liver of a 
normal dog. B, Section from the liver of a dog which had 
been subjected to continuous ether anesthesia for 4 hours. 


assumption were true, the incidence of gall 
stones should be reduced by about 50 per 
cent. This is definitely not true--typhoid has 
disappeared; gall stones have remained. If 
gall stones are produced by the pyogenic in- 
fections, the greatest incidence of gall stones 
should occur in early life in the age of the 
highest incidence of infectious diseases, in the 
period of the highest incidence of appendi- 
citis, of tonsillitis, of tuberculosis, of osteo- 
myelitis. These infections occur early in life 
gall stones later. 

Finally, if it were a fact that infections have 
an afhinity for the gall bladder, then acute 
gall-bladder infection should be as common 
as tonsillitis, for the liver absorbs every kind 
of toxin and bacteria from the intestine, but 
it does not commonly become infected. The 
duodenum, the stomach, and the intestines 
are far more exposed to contamination than 
are the gall bladder and ducts, but they are 
rarely infected because they have a natural 
resistance; the gall bladder and ducts have a 
natural resistance and they too rarely have an 
acute infection except in the presence of 
stones which irritate them. If the stomach 
and duodenum are likewise irritated or dam- 


B 


i 
< yi. % 
C 


Note the loss of cells and vacuolated spaces. C, 
from the liver of a dog which had been subjected 
peated doses of adrenalin. Note the loss, misplac 
and crenation of cells and vacuolated spaces. 


aged they too may become infected. 
indeed difficult to establish even a proba 
that the genesis of gall stones is due to | 
tion, except so far as the infection may 
altered the liver cells. 


We may conclude, therefore, that gall s! 


are due to an often repeated or conti 
interference with the quantity and quali 
the secretion of the liver cells, which resu 
a deficiency of bile salts and fatty acids 
therefore produces an abnormal quali 
bile. 

We can see, therefore, why the more 
tional the individual or the race the 
common the gall stones; how excessive [: 
or prolonged or repeated infections or 
nancy may predispose an individual t 
formation of gall stones; why the Jew 
the Latins show a higher incidence o 
stones than do such races as the philoso; 
Nordics or the Chinese and the Hindus 
their peculiar diet and negative philos: 
of Confucianism or Brahmanism, 01 
human beings who have rationalized 
lives and freed them from their stresses. 
is there to change the liver cells in the } 
tive man who needs only to pluck an 01 
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CRILE: THE ENERGY 
or dig up a root, and then can sleep and loaf 
the vest of the day? 

I; is the adrenal sympathetic system acting 
upo’: the liver, not the gall bladder and bile 
duc's, which provides the fundamental cause 
of call stones. It is not local infection, not 
pathological morphology, but pathological 
phy -iology which lays the background for the 
forration of gall stones. 

\\e have an additional line of very definite 
evicence to offer. Dr. Walsh has stated that in 
an «xperimental animal in which a biliary 
istila has been produced, in the presence of 
infection, the bile is not secreted in the usual 
amount and in normal concentration until 
several days after the animal has been sub- 
jected to a surgical operation, and that any 
laboratory animal that is in ill health shows 
a diminution of the amount of bile secreted 
and in its concentration. 

Ii there is any one fact that the experienced 
surgeon knows clearly regarding the sequence 
alter operation on the gall bladder, it is that 
a great change takes place in the quality and 
the quantity of the bile as the result of the 
surgical operation. At the present time, when 
surgeons are commonly removing the gall 
bladder, there is little opportunity for observ- 
ing the flow of bile as in former periods when 
we removed the stones and drained the gall 
bladder, Then there was a perfect opportunity 
to note the effect that the anesthetic, the 
shock, infection, etc., had upon the quality 
and the flow of bile, in other words, upon the 
function of the liver cells. Every surgeon who 
remembers those days or who at the present 
time has observed the character of the bile in 
serious Cases, as in cases of jaundice in which 
the gall bladder is drained, has noted that the 
liver cells were not able to secrete bile for a 
period of time, perhaps not until 24, 48, or 
even 72 hours, after the operation, and he will 
remember his relief when normal bile again 
began to flow. 

Every surgeon probably has _ performed 
apparently successful operations on the biliary 
passages of patients whose liver function was 
depressed. At the close of the operation the 
prognosis would seem promising, but the fol- 
lowing postoperative picture would soon begin 
to develop: The patient would become increas- 
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a 


ingly apathetic; his energy would be slowly 
depleted; though tired and weak he would not 
be able to sleep; the tongue would become 
increasingly dry; the pulse would gradually 
rise and its volume steadily decrease; the bile 
would be suppressed; nourishment would be 
refused; the patient’s demeanor would be 
cheerless and despondent. The patient would 
seem to be sinking steadily in the quicksand 
of some fundamental failure of normal metab- 
olism. No means would sutlice to change the 
course of events. The patient would cither 
recover gradually or else would become first 
delirious and then unconscious until death. 

This is a familiar picture after operations on 
patients exhausted by chronic empyema of 
the gall bladder or by long continued infec- 
tions from common duct stones. It is a 
familiar picture after operations on patients 
exhausted by prolonged or by sudden intense 
psychic strain or by some severe chronic 
infection. The temperature and pulse of these 
patients may be normal and if the prognosis 
were based on these factors alone the greatest 
errors would be made. 

We now know that this picture was due to 
the effect of the surgical trauma, the anws- 
thetic, and the psychic influences which at- 
tended the operation. All of these affect the 
adrenal sympathetic system and through the 
sympathetic system profoundly affect the 
liver cells. 

It has been established by laboratory 
experimentation that the liver performs its 
function in part through direct nerve stimula- 
tion over the sympathetic system and in part 
through hormone action. The nerve supply of 
the liver is derived from the sympathetic and 
parasympathetic systems. These nerve fibers 
pass along the blood vessels and the common 
duct. In addition to the nerve supply to the 
liver as a whole, each separate liver cell has 
its own nerve supply; not only is its outer 
border supplied, but a filament of nerve tissue 
penetrates each separate cell (Fig. 6). One 
would expect to find that an organ, every unit 
of whose structure is thus wired, would have 
a close relationship with the great functions 
of the body. 

Anyone who has operated upon the thyroid 
gland will remember that even an approach 
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Fig. 6. Intrinsic nerves of the liver. 1. 
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Meshwork of fine fibrils surrounding a central vein. 2, 


Drawing from a section not far from the transverse fissure of the liver. 3, Central vein of a lobule with 


surrounding nerve fibers. 4, Nerves and their branches surrounding a portion of a hepatic artery. 5 
Portion of a biliary canal showing at C nerve fiber with a forked termination at d. 6, Biliary duct with 
nerve fibers and intercellular branchings. 7, Varieties of nerves and terminations. 


a) 


8, Portion of a coarse 


biliary plexus along the margin of an interlobular space. 9, Portion of an intercellular hepatic plexus. 
10, Portion of the terminal distribution of a single nerve fiber. 11, Portion of a biliary plexus. 12, 


Neural enlargements adjacent to a portal vein in an interlobular space. 


the Histology of the Liver 


to the recurrent nerve—merely touching it, 


or producing the slightest traction on it 
causes at once a great change in the conduc- 
tivity of that nerve, which is expressed by a 


change in the voice. The reason is that this 
nerve is poorly protected as are all nerves 
which, being deep-seated, have always been 
phylogenetically protected from injury. If it 
were possible for injury of the liver cells to be 
demonstrated by crying out, as is injury of the 
laryngeal nerve, the demonstration would be 
dramatic indeed. 

Since, as our experimental researches have 
shown, physical trauma and inhalation anzs- 
thesia affect the liver cells, it is obvious that, 
for the protection of liver function, minimum 
trauma must be inflicted and that the anws- 
thesia must not be carried beyond the mini- 
mum degree necessary to secure the required 
relaxation, principal dependence being placed 
upon local, regional, and splanchnic anas- 
thesia. 

After leaving the hospital, many patients 
complain of a group of distressing symptoms: 


(From Berkley: Studies in 


The Johns Hopkins Hospital Reports, 1895, iv, 231.) 


(1) lack of vigor and endurance, (2) 
pains, (3) indigestion. These symptoms 
continue for many months——-even for a ) 
or more. It would seem that their genesis 
now be explained and these sequela prey 
ed, because, as we believe, the symptom 
due to injury of the sympathetic n 
which are so richly supplied in the pr 
area of the operative attack. These ni 
are as delicate as the spinal cord. What i! 
neurosurgeon should pack the brain, 
medulla, the spinal cord to stop bleedin; 
retract them with force to make up fo1 
relaxation a proper anesthetic would | 
Not only does the surgeon cause a prof 
interference with the innervation of the | 
but also with the whole adrenal sympat! 
system- with the innervation of the panc 
the adrenal glands, the entire gastro-i! 
tinal tract. If in addition to such injury 
sensitive, exquisitely delicate telephone sw 
board of the sympathetic system is hai 
enough to cause scar tissue to form, then 
system will cause the above mentioned s\ 
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THE ENERGY 
to continue for months or years, just as 
- case of injury of the recurrent nerve in 
ghly conducted thyroidectomy with the 
ition of scar tissue. 

e indigestion and _ lassitude following 
‘tions on the gall bladder and ducts is the 
on’s disease. With this conception in 
. I so plan and execute the operation 
the network of the sympathetic is only 


‘ly disturbed, and as a result these dis- 


ng postoperative symptoms are no more 
those which follow a pelvic operation. 


om these considerations it would appear 


the genesis of gall stones and the preven- 


of postoperative shock and of later diges- 


disturbances are related to the energy 
m which is the mechanism through 


which the radiant and electric energy operat- 
ing the organism is principally expressed. 


SUMMARY 


A transformation in regard to our con- 


ceptions of the energy whereby living organ- 
isms are operated is now in progress and will 
inevitably affect biology and medicine. 


5 


There is nothing more definitely estab- 


lished than the fact that the injection of 
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adrenalin, the expression of an emotion, 
foreign proteins, an infection, a great exertion, 
a physical injury, pregnancy, all produce an 
increased activity of the energy system of the 
organism, and the liver is linked indissolubly 
with that energy system. In other words, all 
the factors that cause an increased output of 
adrenalin in the experimental laboratory have 
the power of changing, of modifying, of inter- 
fering with the cells of the liver, and, in con- 
sequence, with their production of normal 
bile. 

3. This change in the liver cells is the result 
of hyperactivity of the adrenal sympathetic 
system. 

4. Change in the cells of the liver in turn 
predetermines a change in the bile content; 
change in the bile content, as shown by the 
researches cited, leads to the formation of gall 
stones. 

5. Immediate shock and postoperative in- 
digestion and pain are almost completely pre- 
vented by avoiding injury of the exquisitely 
sensitive sympathetic nerves by avoiding the 
formation of scar tissue which involves the 
rich and intricate network of the sympathetic 
nervous system. 















Bladder 


Ureter 


Uterine A. 
Hypogastric A. 


Ureter 


Rectum 


Fig 9. Step 6 


Total Abdominal Hysterectomy.—Lilian K. P. Farrar 
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CLINICAL 
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FROM THE CLINIC OF THE WOMAN’S HOSPITAL, NEW VORK 


TOTAL 


ANATOMY AND 


ABDOMINAL 


HYSTERECTOMY 


TECHNIQUE! 


LILIAN K. P. FARRAR, A.B., M.D., F.A.C.S., New York, NEw York 


YF YNHE operation of hysterectomy has been a 
matter of evolution over a period of approxi- 
mately 50 years. Probably the greatest im- 

petus and contribution to the technique was given 

by Dr. Lewis A. Stimson, a founder and the first 
professor of surgery in Cornell University Medical 

College. On January 9, 1889, Dr. Stimson de- 

scribed before the New York Surgical Society the 

technique of two total abdominal hysterectomies 
which he had just performed. In these two opera- 
tions Dr. Stimson had applied ligatures “to the 
uterine arteries alone underneath the peritoneum”’ 
with the object of preventing, first, haemorrhage 
from the retraction of the blood vessels, second, 
the sloughing of the pedicle. In this meeting Dr. 

Stimson asked the opinion of his fellow members 

of the relative value of total or subtotal hysterec- 

tomy, saying that he himself believed the total to 
be the better procedure. In July of that year Dr. 

Stimson published his paper entitled “On Some 

Modifications in the Technique of Abdominal 

Surgery Limiting the Use of the Ligature en 

Masse” and stated that if the cervix was left in 

situ it should be covered with a flap of peritoneum, 

thus solving the problem of the treatment of the 
pedicle or stump which had so long been a stum- 
bling block in hysterectomy. The value of this and 
the isolation before ligation of the uterine artery 
was quickly recognized. These two procedures 
have revolutionized the operation of supravaginal 
hysterectomy——but total hysterectomy, which 

Dr. Stimson advocated, has not been, at least in 

this country, generally accepted for benign condi- 

tion of the uterus. 

The ease with which the supravaginal method 
may be carried out and the brilliant work of the 
leaders of the next decade have led to its great 
popularity in the United States—-so much so that 
in Europe today the supravaginal hysterectomy 
is called “the American operation.”’ In France 
Doyen, Wiart and Forgue, and in Germany and 
\ustria Bumm, Doederlein and Weibel, and be- 


fore the latter Wertheim, have all advocated the 
total operation for non-malignant conditions ne- 
cessitating hysterectomy. In England Mr. Her- 
bert Spencer has for years practiced total hyster- 
ectomy for benign conditions of the uterus and 
has published statistics for all of his cases. The 
wisdom of this routine practice lies in the knowl- 
edge that cancer is not infrequently associated 
with fibroids of the fundus and that cancer of the 
cervix has been reported by numerous surgeons 
to have developed later in the cervical stump. 
The incidence of cancer occurring with fibroids is 
probably about 5 to 8 per cent. Munro-Kerr 
found in his cases 5 per cent malignancy in 200 
fibroid tumors of the uterus, and quotes Ellice 
McDonald as finding 5 per cent malignancy in 700 
myomata uteri. Polak studied goo fibroids and 
found cancer undiagnosed and present in 2 per 
cent. The difficulty of curetting out all tissue 
from a uterine cavity distorted by myomata 
might be a reason for not diagnosing even a sus- 
pected case of malignancy, and a second reason is 
that sarcoma rarely begins in the endometrium. 
An additional reason for the removal of the cervix 
together with the fundus was first given in 1896 
by Chrobak, of the University Clinic of Vienna, 
who reported 3 cases of cancer that had developed 
in the stump of a cervix several years after supra- 
vaginal hysterectomy had been done. In 1910 Dr. 
John Osborn Polak collected from American liter- 
ature alone 256 cases of carcinoma occurring in 
the cervix one year or longer after a supravaginal 
hysterectomy had been done; and from all liter- 
ature goo cases of carcinoma occurring in the cer- 
vix thus left-—-Masson reported 29 cases of carci- 
noma in the cervix after supravaginal hysterec- 
tomy seen in 5 years at the Mayo clinic. 

In the Woman’s Hospital the incidence of 
carcinoma developing in the cervical stump one or 
more years after a supravaginal hysterectomy is 
7 per cent of all patients who come to the clinic 
for treatment of carcinoma of the cervix. Spencer 
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quotes Peham and Amreich that carcinoma is 27 
times more frequent in the cervical stump than in 
the cervix of women who have not had a subtotal 
hysterectomy. If this be so is it not probable that 
we are making tissue favorable to the develop- 
ment of cancer when we leave a cervix in doing a 
hysterectomy. Tissue that has been devitalized 
by any means such as by burning, cauterization, 
cutting off the blood supply, makes that tissue 
more liable to become infected. 

Leucorrhcea is a frequent symptom after supra- 
vaginal hysterectomy in women who have never 
had a vaginal discharge before. Leucorrhoea re- 
sults from the degenerative changes that follow in 
the mucous glands of the cervix. A chronically 
diseased cervix stimulates tissue reaction and cell 
proliferation and thus paves the way to the devel- 
opment of cancer. Leucorrhoea and backache are 
such common symptoms after the subtotal opera- 
tion that many surgeons cone out the cervical 
canal from above at the time of the amputation 
of the fundus, or cauterize the cervical canal from 
below immediately preceding the abdominal part 
of the operation. This latter treatment, however, 
may be a source of severe infection as the slough 
lies so close to the abdominal wound. The coning 
out of the cervical tissue may or may not cure the 
leucorrhoea and may prevent the development of 
cancer, depending upon how thoroughly the base 
of the glands are destroyed; but Peterson has 
shown that only one-third of the carcinoma of the 


Fig. 1. The connective tissue takes its origin from the 
arcus tendineus. 7. M. piriformis; 2, M. coccygeus; 
3, M. levator ani; 4, obturator canal; 5, arcus tendineus m. 
levator ani; 6, urethra; 7, urethrovaginal septum; 8, vagina; 
0, rectovaginal septum; ro, rectum 
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cervix begins in the cervical canal while 
thirds are of epithelial origin and begin j 
portio of the cervix, which is not destroyed | 
coning out or cauterization of the canal. 
ago Doederlein was asked what he consider: 
best treatment of the cervix to be. He r 
“Die beste Stumpbehandlung der Zervix is! 
deren ganzliche Wegnahme.”’ This seems 
true today, for as Dr. W. J. Mayo has w 
‘We must look upon local lesions as an invit 
to cancer without regard to just what the ; 
cause of cancer may be... . Leaving the « 
leaves an average cancer liability.”” And 
Dr. Mayo says “I believe that total hystere: 
is a wise procedure if it can be done safe] 
usually it can.”’ 

The value of the total hysterectomy an 
development of a simple technique was sho 
1917 by Dr. F. F. Baldwin of Columbus, 
Dr. Baldwin wrote: “It entirely removes th 
sibility of malignant changes in the retaine 
vix and more or less morbidity from inflamm 
or degenerative changes which may be pres‘ 
which may occur in the part that is left bel 
A year or two later Polak of New York pub 
his technique, demonstrating particularly t| 
moval of the cervix. Worrall of New Zeala 
this time presented his method of leaving a 
of the lateral walls of the uterus so as not t 
turb the insertions of the ligaments and 
prevent prolapse. Lahey has much the 


technique with especial guidance on cuttin; 


the cervix. Obviously though, this strip of u 
should not be left if cancer is present in the fi 
and not infrequently cancer may be presen 


not diagnosed. Kennedy of the Woman's 
pital utilizes the cervical ligaments to pri 
prolapse as in the vaginal hysterectomy. Ric 
son of Baltimore, in 1929, presented an admi 


planned technique with the attention dir 


especially to the prevention of haemorrhage 
The higher mortality in the total hystere: 
is a deterrent to many surgeons. It may be 
able then to consider the mortality of th: 
operations. A fair statement is that of Dia: 
Berger of the Hétel Laboisiere who says ** A 
geons perform daily the subtotal, how mai 
the other hand have the same experience wit 
total? Is it not true then that they reser\ 
total operation for the most seriously ill, t! 
fected, or those suspected of cancer of the fu 
Il est donc artificiel et illogique de compar 
choses qui ne sont au fond pas comparables 
entre les memesmains.”’ Certainly one c 
acquire the same skill in doing the less fre: 
operation as in the operation which one per 
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Fig. 2. 
tyans, separating one from another. 7, Peritoneum; 

perivesical connective tissue; 3, pelvic fascia; 4, ob 
‘urator membrane; 5, endopelvic fascia; 6, perirectal 
nective tissue; 7, obturator fascia; 8, deep perineal fascia; 
tectum; ro, vagina; 77, bladder. 

Fig. 3. Septa between bladder and uterus and between 
iterus and rectum. 7, Perirectal connective tissue; 2, pel- 
ic fascia; 3, deep perineal fascia; 4, perivesical connective 
‘issue; 5, perivaginal connective tissue. 


The endopelvic fascia covers over the pelvic 


TOTAL ABDOMINAL 


HYSTERECTOMY 


Fig. 4. The endopelvic fascia radiates like an open fan 
from lateral wall of the uterus to the pelvis. 7, Perirectal 
connective tissue; 2, sacro-uterine ligament; 3, cardinal 
ligament; /, ligamentum teres; 5, loose connective tissue; 
6, perivesical connective tissue; 7, pubovesical ligament; 
8, bladder; 9, uterus; 10, rectum. 

Fig. 5. Dissection showing the blood ,supply of the 
uterus, 3, Ureters; 4, uterus; 5, annular artery; 6, rectum; 
7, posterior vaginal wall; 4, vagina; g, sound; 70, anterior 
wall of vagina. 
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TABLE I.~~FIGURES OF READ AND BELL 


Subtotal 
hyster 
ectomy 


Total 
hyster 
ectomy 


Mortality 
per cent 


Mortality 
per cent 
1739 2.1 005 3.1 
609g 4.4 1075 4.1 
not given 4.25 not given 3.55 


NELSON’S FIGURES 
Total 
hyster 
ectomy 


rABLE Il. 
Subtotal 
hyster 
ectomy 


Mortality 
per cent 


Mortality 
per cent 
Mayo clinic (192¢ 21 1.8 229 

Ford Hospital I ba 470 

C. H. Mayo (1931 85 1.2 1588 

Kennedy, W. T 191 

daily. Polak has estimated that the mortality of 
subtotal hysterectomy should be not over 1.5 per 
cent and the total not over 2 per cent. While 
many may consider these figures too low and the 
ratio between the two operations to be too small, 
one must bear in mind that to the mortality rate 
for the subtotal operation certain figures must be 
added to tell the whole story. When a cervical 
stump that has an unsuspected carcinoma is left 
or when carcinoma develops in it later the subse- 
quent mortality or morbidity should be added to 
the primary mortality of the subtotal operation. 
Radium treatment for carcinoma in the cervical 
stump is more difficult and more liable to be fol- 
lowed by a vesical fistula, as the bladder is di- 
rectly over the cervical canal. Radium burns of 
the intestine are not unusual if a supravaginal 
hysterectomy has been previously performed and 
intestinal adhesions have resulted. Treatment or 


amputation of an infected cervix left after the 
subtotal operation should also count against the 


incomplete operation. It may, however, be of 
interest to view the statistics of several hospitals 
(staffs) for both total and subtotal hysterec- 
tomies, and also the statistics of individual oper- 
ators. Read and Bell give the figures shown in 
Table I for 14 surgeons in ro years at the Chelsea 
Hospital in England. Nelson’s figures are shown 
in Table II. 

This makes 2,712 total hysterectomies done not 
only by individuals but by the staffs of general 
hospitals with a mortality less than 2 per cent. 

The criticism may be made that the statistics 
given are for the total hysterectomy as done by 
specially trained groups and not by the great num- 
ber of surgeons doing gynecology as part of gen- 
eral surgery, for as Dr. John G. Clark wrote 
several years ago in his article on the abdominal 
operation for cancer of the cervix: “ The universal 
benefit of any medical or surgical measure cannot 
be great if its execution is so difficult as to render 
it highly hazardous except in the hands of a very 
few specialists.”’ It is with the desire to help sim- 
plify the operation of total hysterectomy that I 
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TABLE III. INDIVIDUAL SURGEONS ro 
HYSTERECTOMY FOR FIBROMYOMATA 
Total M 
hysterectomy 
Lockyer -105 
Spencer -325 
Ott. 375 


/ Lt 
Richardson -not given 


report this technique. The usual objections 
to total hysterectomy are (1) more difficult 
nique, (2) danger of hemorrhage, (3) dan 
injuries to bladder or ureters, (4) infectio: 
the vagina, (5) shortening of the vagina, o 
lapse of the vault of the vagina. It may | 
to consider these objections first. 

The technique. A consideration of the an 
of the tissues involved may help to a better | 
standing of the technique to be described 
complexity of the structures in the pelvis, a 
multiplicity of terms used by different write 
led to much confusion as to the purpose o/ 
structures. The best description today « 
pelvic anatomy is, I believe, that written | 
Julius Tandler, professor of anatomy in th: 
versity Clinic in Vienna. Briefly summariz< 
as follows: An analysis of the endopelvic 
(called “endo” —within—the pelvis sim| 
distinguish it from the fascia that is outside, 
the walls of the pelvis) shows that 

1. It is a true muscle fascia. The conn 
tissue takes its origin from the arcus tendin« 
each side of the pelvis (Fig. 1) and extends | 
mid pelvis to be inserted into the lateral 
the uterus, cervix, and vagina. The unde 
muscle is derived from the organs to whic! 
attached. 

2. This endopelvic fascia covers over the 
organs, separating one organ from anothe: 
from the serosa which lies above or around 
organ (Fig. 2). It sends down septa betwee 
bladder and uterus known as the septum \ 
vaginale and between the uterus and rectu! 
septum recto-vaginale. (Fig. 3.) 

3. In some places this endopelvic fas 
greatly strengthened and forms true ligamen 
in other places it exists merely as an areol 
work the interstices of which are supplied wi 
to fill in the spaces between organs. From ; 
the endopelvic fascia appears as a broad sh 
fascia. Anteriorly at the base of the bladd 
fascia is much thickened and together wi 
muscle which is derived from the vagin 
bladder it extends from the os pubis to the \ 
and cervix as the ligamentum pubo-vesicc 
nale. Laterally on each side of the pels 
endopelvic fascia is composed of thick bun 
connective tissue and smooth muscle and e€ 
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irom the pelvic wall, to be inserted into the lateral 
walls of the uterus and cervix. Looking from 
above the endopelvic fascia (Fig. 4) radiates like 
an open fan from the lateral wall of the uterus to 
ihe pelvis. In sagittal section it is three-cornered. 
The muscle is thickest at its insertion into the 
yter’s but varies in amount, with the age and 
deve opment of the individual. In pregnancy the 
mus: 'e is greatly thickened and the blood supply 
incre ised to make a vascular muscle sling for the 
uterus. Later in life this muscle atrophies and 
the at is absorbed. The nerves, lymphatics, and 
bloo! vessels supplying the uterus, cervix, and 
upper vagina lie in its depths. The whole forms 
the -o called “ parametrium.” A variety of names 
have been given to this structure. It is known as 
the /igamentum transversum colli of Markenrodt, 
the ligamentum cardinale of Koch, the susten- 
taculum of Bonney, the upper pelvic floor of 
Polk, etc. (The anterior and posterior lamella of 
the peritoneum cover the parametrium, the fal- 
lopian tube and mesosalpinx, and include the lig- 
amentum ovaril proprium and mesovarium to 
iorm the broad ligament.) At the anterior edge of 
the parametrium the endopelvic fascia continues 
on each side of the pelvis as a thick bundle of con- 
nective tissue and smooth muscle to form the so 
called ligamentum teres. At the posterior edge of 
the parametrium on each side it forms in similar 
way the ligamentum sacro-uterinum which unites 
with its fellow from the other side to surround the 
rectum. Between these different ligaments are 
spaces filled with areolar connective tissue and 
iat. This whole sheet of endopelvic fascia when 
seen from above might be likened to a cartwheel, 
the spokes of which are the ligaments joined at a 
central point, the hub, or uterus. When the hub, 
or uterus, is cut away the spokes, or ligaments, 
must be united at a new central point. This join- 
ing of ligaments ensures a long vagina without 
danger of prolapse. 

2and 3. Hemorrhage, bladder, and ureters. The 
blood supply of the body of the uterus, the cervix, 
and the upper vagina and bladder comes from the 
uterine artery which is derived on each side from 
the hypogastric artery. After the uterine artery 
has crossed the ureter and before it enters the 
uterus it gives off three or four branches. The 
branch nearest to the uterus (Fig. 5) is the an- 
nular artery which unites with the artery on the 
opposite side to supply the cervix. The second 
branch is the anterior vaginal artery which sup- 
plies the upper vagina and the third branch is the 
vesical which goes to the posterior wall of the 
bladder. The uterine veins follow the course of 
the uterine arteries. The venous return is carried 
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Fig. 6. Blood supply of the uterus after injection of 
the two uterine arteries. (From Deve, Théses d. |. Fac. de 
méd., Paris.) 


up by the uterine veins to the hypogastric veins 
and on the right side to the inferior vena cava, on 
the left usually to the left renal vein. In 1892 Dr. 
William M. Polk demonstrated, before the Amer- 
ican Gynecological Society, the anatomical ar- 
rangement of these vessels and advocated ligating 
the uterine artery median to the anterior vaginal 
branch. These arteries and the plexus of veins 
have been clearly shown by X-ray after injection 
(Fig. 6) of the blood vessels of the uterus. Faure 
and Wiart in France, Bonney in England, Rich- 
ardson and Lahey in this country have stressed 
the importance of properly applied clamps to con- 
trol the arterial bleeding and the venous oozing 
at the vaginal angles. Bonney says: “If the ar- 
teries have been properly isolated and the clamp 
has been applied at a point just distal to the origin 
of the vaginal branch the remainder of the opera- 
tion is practically bloodless.” If the bladder is 
pushed off the anterior surface of the uterus to ‘ts 
interureteric fold the ureters are sufficiently far 
below the uterine arteries to be out of danger of 
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Fig. 7. The peritoneum in front of the right round 
ligament is nicked and blunt tipped scissors are introduced 
to push the bladder back. 
injury. When the uterus is pulled upward and 
obliquely backward the uterine artery lies at 
nearly a right angle to, and now well above, the 
ureter. It is usually possible to see the course of 
the uterine artery after it is located at the lateral 
wall of the uterus, and to palpate it between 
thumb and forefinger before it is ligated just me- 
dian to the ureter. A ligature at this point shuts 
off the arterial blood supply to uterus, cervix, and 
bladder, and a second ligature on the uterine ar- 
tery as it enters the uterus shuts off the venous 
return. If the uterine artery is not visible a little 
gentle palpation or teasing of the tissues will find 
it, or if not successful the “trick,” as Weibel 


terms it, will locate it, i. e. a deeper palpation with 
the fingers at the posterior part of the parame- 
trium close to the uterus, as described years ago 
by Stimson. To quote Bonney again: * No for- 


ceps are needed in cutting through the car 
ligament when this vessel is controlled.” ( 
siderable time is saved in operating by lig 
the uterine artery at these two points. Thi 
freedom from active bleeding and also fron 
continued venous oozing that is so troubles 
It eliminates too the placing of clamps deep i 
pelvis in close proximity to the ureters at 

entrance to the bladder. 

4. Infection. The danger of infection fron 
vagina in performing total hysterectomy is, 
lieve, far less than the danger of infection in 
ting across the cervix in the subtotal oper: 
There are no glands in the vault of the vagina 
therefore it is easier to disinfect this area th: 
render sterile a cervix that may harbor infe 
in the depths of its racemose glands, or to r 
sterile a sloughing growth in the cavity o! 
uterus that one may have to cut into in rem« 
the body of the uterus. Read and Bell state 
pulmonary embolism is the cause of one-thi 
the deaths following subtotal hysterectomy 
only one-tenth of the deaths in total hyst: 
tomy. Other writers place the mortality from 
bolism in subtotal hysterectomy as high as 5: 
cent. A low grade infection is frequently 
cause of thrombosis and embolism. The hi: 
percentage of embolism in the subtotal opera 
may perhaps be due to infection from a dise 
cervix or infection from the intra-uterine ca 
The thorough cleansing of the vault of the va 
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Fig. 12. Step to. Fig. 13. Step ir. 
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is a most important part of the preliminary prep- 
aration of the patient and should be done person- 
ally by the surgeon, or at least supervised by him. 

5. Prolapse of vaginal tissues. The shortening or 
prolapse of the vagina following total hysterec- 
tomy is due to the improper suturing or not sutur- 
ing of the ligaments which were inserted into the 
uterus. When the uterus is cut away these liga- 
ments should be fastened to one another and to 
the cut edges of the vagina. This prevents either 
the shortening or the prolapse of the vagina. 


THE OPERATION OF TOTAL 
HYSTERECTOMY 


ABDOMINAL 


The investigation of a patient’s condition be- 
fore operation should include the usual examina- 
tion of heart, lungs, and also the throat for 
infection, the routine urinalysis and a phenolsul- 
phonephthalein test of the kidneys. The blood 
count should be not less than 3,500,000 red cells 
and 7o per cent hemoglobin, or the operation 
should be postponed until a blood transfusion can 
be given. The white cells should be between 5,000 
and 10,000. The blood pressure of normal average 
for the age of the patient. All cervical erosions 
must be healed before operation to prevent infection. 
The patient should be in the hospital at least 24 
hours before the operation to care for the intes- 
tinal tract and prevent the farewell lunches or 
dinner parties that are not infrequently the cause 
of much postoperative trouble. A sedative the 


night before operation and a preliminary hypo- 
dermic of morphine and atropine helps to quiet 


the nerves for the operation. If the patient is 
elderly or a poor risk I have been in the habit for 
several years of having a solution of gum acacia 
and glucose given intravenously during the oper- 
ation as a supportive measure, and at the closure 
of the abdominal incision, to have given by rectum 
a quart and a half of saline solution, or what Dr. 
John Clark termed “an internal hot water bottle” 
to offset the loss of body fluids. 

Step 1. When the patient is under the anes- 
thetic and in the lithotomy position, after the 
external genitalia have been cleansed and the 
bladder catheterized, the entire vagina should be 
thoroughly scrubbed out with sterile gauze 
sponges on long sponge forceps, tincture of green 
soap, and with plenty of hot water. Especial care 
should be given to cleaning around the cervix at 
the vault of the vagina. A douche of sterile hot 
water is then given, a long nozzle being used to 
reach to the vault of the vagina. A sterile weighted 
speculum, double tenaculum, Deaver vaginal re- 
tractor, cervical dilator, gloves, and long intra- 


uterine syringe will be needed. An ounce of 3% 
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per cent tincture of iodine is injected into ; 
uterine cavity and the iodine withdrawn int: 
syringe at the external os so as to avoid any y 
ing out of cancer cells. The cervix and vau 
the vagina are painted thoroughly with 
iodine. The external os is sutured, and 3 yar 
two-inch iodoform gauze is packed snugly 
the vault and around the cervix. This pac 
helps lift the vault of the vagina when the c 
is cut out, and remains in sifu 48 hours after t 
operation, as it keeps the tissues protected. ‘| 
is no danger of sewing this gauze to the va 
edge as there is so much elastic tissue in the v: 
that it can be pulled up as soon as the cer) 
cut out. 

Step 2. After a median abdominal incision 
the pubis to the umbilicus (or curved to rig 
left and then above if the abdominal w: 
thick), the edges of the wound are protected 
gauze, a self-retaining retractor is inserted 
patient is placed in the Trendelenburg posi 
and the intestines are packed back. (Three 
sell rubber pads or pockets filled with Tu 
towelling are a decided help and do not 
paper the intestines as gauze packs do.) 

Step 3. An artery clamp is placed on 
round ligament close to the uterus and the 1 
pulled taut. The peritoneum just in front (Fi 
of the right round ligament is nicked and | 
tipped scissors are introduced to push the bla 
back. The vesical peritoneum is cut afte: 
bladder is pushed away and several Allis cla 
are placed on the cut edge. The round ligan 
are then cut across and each tied, the suture | 
left 2 or 3 inches long with a clamp on each si 
round ligament may be readily identified as 
are to be used in the closure of the vagina. 

Step 4. A sharp toothed Kocher force; 
clamped on each side of the uterus. (No sharp 
toothed or elevating forceps should be applic: to 
the fundus as cancer may be present and un-us- 
pected.) A small artery forceps is passed dire: tly 
under each fallopian tube and the tissues pu- ied 
downward to allow the ureters to drop fari her 
away. The tubes and ovaries are then removed 
or left as deemed best, the ovarian arteries |) ing 
ligated at the infundibulopelvic ligament or a’ the 
uterus. I always leave normal ovaries if the pa- 
thologist reports no carcinoma in the fundus. ‘nd 
the tube with each ovary, if there is no appear. ‘ice 
of infection in the tube, as there is less distur} ce 
of the blood supply to an ovary if the corresp: 1d- 
ing tube is left. If the tubes are removed © is 
desirable to leave at least one ovary and if | ere 
is doubt as to its condition it may be placed ust 
above the peritoneum when the abdominal w: nd 
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is closed. I have done this several times and so 
iar | have never had to remove the ovary, nor do 
| know of any trouble ever resulting from having 
left it. Each ovary and tube is ligated separately 
to avoid mass ligatures. If the tube is to be left 
| wipe out the lumen of the tube with small cotton 
wound applicators dipped in carbolic acid and the 
last one is dipped in alcohol. All blood vessels are 
lizated by sewing in the ligature to prevent slip- 
ping. The entire field is cleared of clamps before 
proceeding to the next step, except the two 
Kochers on the uterus and the Allis clamps on the 
vesical peritoneum. 

Step 5. The bladder is picked up with thumb 
and fingers and the vesical ligament is snipped 
with blunt tipped angle scissors, the incision being 
extended toward the uterus until the bladder is 
freed to the interureteric fold (Fig. 8). When this 
fold is reached we know that the bladder is free 
to the trigone and that the ureters have dropped 
down in the pelvis. One can usually see the 
ureters entering the bladder and palpate each 
between the fingers as a flat cord,—and it is 
almost always possible, except in the very fat 
patient, easily to trace the ureters through the 
parametrium. 

Step 6. The uterine artery is located at its 
entrance into the lateral wall of the uterus. The 
uterus is pulled up and obliquely backward (Fig. 
9) and with thumb and forefinger the uterine 
artery is palpated for approximately three-fourths 
of an inch from its insertion into the uterus. When 
certain that the blood vessels only are in the grasp 
of the fingers, while. they are still held, a needle 
with suture is carried directly under the vessels 
and tied at this spot which is median to the ureter, 
at right angles to it and now well above the ureter. 
I suture the uterine artery again just as it enters 
the uterus, and then suture the uterine artery to 
the fascia. 

Step 7. Each uterosacral ligament is cut just 
above its insertion into the fascia and a Kocher 
clamp is placed oh each ligament. The fascia is 
cut at this level entirely around the cervix, going 
approximately one-fourth inch above the ligated 
uterine arteries. The parametrium is cut on one 
side to about one-half of its depth and then on 
the other side. The cutting is continued first on 
one side and then on the other until well down 
to the vagina. Usually when the parametrium 
is entirely cut through it is possible to pull the 
uterus up and out of the pelvis. 

Step 8. To ascertain if the cervix is freed down 
to the vagina an incision is made between the 
uterosacral ligaments and the uterus is pushed 
lorward to free it from the rectum (Fig. 10). Ina 


similar way in front a finger is pushed down, 
pressing back on the uterus to free it from the 
bladder (Fig. 11). Test with a finger anteriorly 
and one posteriorly. If the lateral dissection has 
been continued downward sufficiently far the 
fingers will meet below the cervix. 

Step 9. A bit of vaginal tissue is picked up be- 
tween the uterosacral ligaments and nicked trans- 
versely. When the vagina is opened it is easy to 
push in a curved artery clamp, fasten it on the 
vaginal tissue, and cut the tissue close to the 
cervix. (I use a different clamp on the vaginal 
tissue from the one on the fascia simply to iden- 
tify the edges of the vagina and work more quickly 
when suturing.) Repeat the procedure with clamp 
and cutting until near the bladder. Then the vag- 
inal tissue is clamped and cut on the other side 
from posteriorly to the bladder. In this way the 
vaginal tissue near the bladder is left to the last 
when it will be easily seen and the bladder can be 
protected from injury. If one is in doubt how 
broad the cervix is and how far out to cut the 
vagina it is better to introduce a finger into the 
vagina rather than to put a hook into the cervix 
and draw it out as is often advised. When the 


cervix is entirely removed I apply iodine on a. 
sponge to the vaginal edges and remove the excess 
iodine with a dry sponge. Up to the incision of the 
vagina the operative field will be almost bloodless 
if the ligatures have been properly applied. When 
the vagina is cut through there is some slight 


bleeding from the branches of the external vag- 
inal arteries which supply the middle portion of 
the vagina and from the inferior hemorrhoidal 
artery, but this is checked by the suturing of the 
vaginal edges. 

Step 10. The edges of the cut vagina are closed 
with No. 2 plain catgut suture, beginning on the 
right posteriorly, passing the suture from without 
into the vagina and out at the extreme right end 
of the tissues and returning into the vagina and 
then out at the anterior edge of the vagina (Fig. 
12). This secures the right side and I include at 
the same time a bite of the right round ligament 
and tie. A suture then from the posterior cut 
edge of the vagina to the anterior edge of the va- 
gina closes the right half of the vaginal opening. 
In this suture I include again the round ligament, 
near its cut end. This firmly secures the vaginal 
tissues against prolapse. The steps are repeated 
on the left half of the vaginal opening. 

Step 11. With the same type of suture the fas- 
cial edges are united, beginning posteriorly on the 
right by passing the suture from without through 
the fascial opening and out the extreme right end 
of the fascial tissue and back in this same tissue, 
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and then out through the anterior edge of the 
fascia exactly as in the closure of the vagina 
(Fig. 13). Next a suture is passed from without 
through the right uterosacral ligament (included 
in this suture is the cut ends of tube and ovary if 
they have been left) and through the anterior edge 
of the fascia and tie. This procedure is repeated 
on the left side of the fascial opening. 

Step 12. There remains now only the perito- 
neum to be closed over the raw surfaces. This 
should be done carefully so that no raw edge is 
left for an adhesion to the intestine and possible 
ileus later. A Lembert suture introduced one- 
eighth inch from the cut edge of the vesical peri- 
toneum will roll in this edge and leave a smooth 
surface when the peritoneum is sewed down to 
the raw tissues. 

Closure of the abdomen is the final step unless 
the appendix or other work is to be included. 
Repair of the pelvic floor may be done best after 
the completion of the hysterectomy if the patient’s 
condition seems then to warrant it. 

This is the third year I have used this technique 
and so far there has been no hemorrhage, no 
injury to bladder or ureters, and no prolapse of 
-tissues. It requires only a few minutes longer to 
perform than the subtotal operation but is well 
worth the time. The postoperative convalescence 
is decidedly better than after the subtotal hyster- 
ectomy. The mortality up to now has been 1.8 
per cent. ; ’ 

SUMMARY 

1. To Dr. Lewis A. Stimson, a founder of and 
the first professor of surgery in Cornell University 
Medical College, belongs the credit for the follow- 
ing technique. (a) The locating of the uterine 
artery as it enters the uterus, and isolating of it 
before ligating when performing hysterectomy. 
(b) The covering of the pedicle or stump left in 
subtotal hysterectomy with a flap of peritoneum. 
(c) The recommendation of total hysterectomy 
which he performed in 1889. 

2. This technique for total abdominal hyster- 
ectomy is based upon the anatomy of the endo- 
pelvic fascia and blood supply of the uterus, 
cervix, and vagina. 

3. It lessens the danger of haemorrhage, of in- 
juries to bladder or ureters, and to infection from 
cutting across the cervix or into the uterine cavity. 

4. It prevents shortening of the vagina or pro- 
lapse of the vaginal tissues after the operation. 

5. Total abdominal hysterectomy avoids the 
danger of leaving a diseased cervix or an unsus- 
pected carcinoma in the cervix. 

6. The cervix left after a subtotal hysterectomy 
is devitalized by the cutting off of the blood sup- 
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ply, and like all devitalized tissue is liable to 
infection. Many patients who did not have a 
discharge before the operation suffer later from 
an annoying leucorrhcea. 

7. A devitalized infected cervix is a menace to 
a patient as cancer of the cervix usually begins in 
a chronically diseased cervix. Many cases have 
been reported of cancer beginning in a cervix 1 
year or more after a subtotal hysterectomy. 

8. It is illogical to compare the mortality of the 
subtotal with the total hysterectomy as the con- 
ditions for which the two operations are done are 
very different. Most surgeons perform daily a 
supravaginal hysterectomy for fibromyomata of 
the uterus and do a total hysterectomy infre 
quently and usually only when it is known that 
cancer of the fundus is present. 

9. For a fair comparison of the subtotal and 
total hysterectomies one must add to the primary 
mortality of the subtotal operation the subsequent 
morbidity or mortality of the removal of a dis- 
eased cervix, or radium treatment for a cervix 
that has developed cancer following hysterec- 
tomy. 

10. Total abdominal hysterectomy has been 
performed by many surgeons with a mortality as 
low or lower than the subtotal hysterectomy ani 
should be the operation of choice for benign con 
ditions of the uterus necessitating hysterectomy. 
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| ERLE Scott, Mont Reid, and one or two 
| other writers have repeatedly made the 
point that the field of arterial vascular 
disease has long been a neglected field and a 
badly handled field, and Reid, in a recent brilliant 
survey of the whole subject, goes even further. 
Students and surgeons, he says, are no longer 
satisfied with efforts to classify gangrene and to 
determine the optimum level of circulation; in- 
stead, they want to know the actual degree of 
circulatory embarrassment, and to evaluate the 
roles of the vasomotor nerves, mechanical ob- 
struction, infection, and the general condition of 
the patient. His attitude is both wise and hope- 
ful, for gangrene, which is really an end-result, a 
terminal phenomenon, is very generally regarded 
as the initial manifestation of arterial obstruction, 
and its management is still characterized by an 
attitude of utter hopelessness that does not 
promise well for the results of treatment. That 
there is some justification for despair it must be 
admitted. The patient with arterial obstruction 
must be saved from his disease before gangrene 
sets in if he is to be saved from death or from 


mutilation, and that implies an entirely new con- 
ception of the condition on the part of the 


profession as well as of the laity. Reid and his 
associates at this time are voices crying in the 
wilderness, but they are also heralds of a new day. 

On the other hand, however much one applauds 
their efforts and endeavors to emulate their meth- 
ods, the fact remains that the treatment of vascu- 
lar disease of the extremities among intelligent 
private patients and its treatment, or rather the 
treatment of its terminal phenomenon, gangrene, 
among ignorant public charges, are two very 
different matters. J. M.T. Finney, Sr., was quite 
correct when he remarked that anybody could 
amputate a leg but that it took a good surgeon 
to save one. He did not, however, go all the way; 
even the best of surgeons cannot save a leg that 
is beyond saving when it is first seen, or that can 
be saved only by an unjustifiable risk to life. In 
the public hospital the surgeon most of the time 
has just one course open to him, prompt amputa- 
tion, for the reason that the patient most of the 
time presents himself too late to make conserv- 
atism safe or practical. If he resorts to amputa- 
tion without delay he may—though he does not 


always—save the patient’s life. If he practices 
watchful waiting, hoping to avoid the mutilation 
that is abhorrent to all his instincts and training, 
he frequently fails in his attempt at salvage, and 
he always introduces the risk of an increased 
morbidity and mortality. The surgeon who pro 
crastinates, no matter how worthy his motives 
may be, adds to the death rate in gangrene just as 
inevitably as does the patient who delays pre- 
senting himself for treatment or who refuses 
surgery when it is offered to him. 

But there is another problem besides the major 
one of whether or not to amputate. Where to 
amputate is a very serious consideration. Some 
surgeons, notably Eliason, still observe the Hei- 
denhain law, that amputation is, as a rule, best 
done high, because at that level the presence of 
an adequate circulation is ensured. That there is 
ample ground for this position cannot be denied, 
at least in the absence of reliable tests to deter- 
mine the lowest level of adequate circulation, but 
the consistent observance of this rule is open to 
objection on two points. The first, and more im- 
mediately important, is that in all amputations 
the mortality rises in direct proportion to the 
nearness of amputation to the trunk, although 
the risk of secondary gangrene is naturally very 
much less. The second is that it is seldom possible 
to fit an artificial limb satisfactorily above the 
knee, because, although a pressure-bearing stump 
can be obtained with little difficulty, leverage to 
manipulate the leg is lacking. That point we do 
not believe, as does Eliason, can be ignored, par- 
ticularly in these days, when more than ever 
before economic usefulness must be taken into 
consideration. 

During the 5 year period ending in December, 
1933, there were 171 amputations of the extremi- 
ties for primary vascular disease at the New 
Orleans Charity Hospital, of which 110 were for 
arteriosclerotic gangrene, 45 were for diabctic 
gangrene, 14 were for Buerger’s disease, and 2, 
both in cardiacs, were for embolic gangrene in- 
volving the popliteal artery. Sixty-seven of these 
patients died, a mortality of 39.1 per cent, which, 
though it is about the mortality reported from 
other clinics handling the same type of case, is 
sufficiently high to demand earnest consideration, 
especially since preventive measures can elimi- 


1From the Department of Surgery of the Louisiana State University School of Medicine. 
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nate much of it and can materially reduce the 
mutilating surgery which gives rise to it. We 
should be derelict, too, even though we have 
attempted no follow-up on these patients, if we 
did not emphasize a fact which Eliason called 
attention to in his most recent publication on 
this subject, that the immediate surgical and the 
deferred hospital death rates do not tell the whole 
story; to them must be added the proportion, the 
appalling proportion of patients who die within 
the year after their discharge and who cannot be 
ignored when the accounts are finally cast up. 

The pathology of the various types of gangrene 
is so clearly understood today that only one or 
two practical considerations need be stressed here, 
the first of which is that whether the individual 
is suffering from arteriosclerosis per se, or from 
arteriosclerosis associated with diabetes, the fun- 
damental pathology is precisely the same, its 
manifestations being different merely because in 
diabetes an additional metabolic factor is intro- 
duced. The essential sameness of these two types 
of gangrene was first pointed out by Buerger and 
by Eliason and Wright, and the correctness of 
their contention was immediately recognized. In 
both diseases the underlying pathological change 
is an obliterating endarteritis, frequently asso- 
ciated with calcium deposits, which affects all the 
vessels of the body from the thoracic aorta to the 
finest radicals. The narrowing of the lumen in the 
large vessels amounts, in the smaller vessels, to 
practical occlusion, and leads, in turn, to altera- 
tions in the nutrition of the tissues, especially of 
the kidneys, the brain, the myocardium, and the 
extremities, of which gangrene may be the end- 
result. 

The fact that the diabetic exhibits his sclerosis 
at an earlier age by approximately 1o years than 
does the essential arteriosclerotic, a difference 
which was first emphasized by Eliason and Wright, 
we shall discuss in more detail later. Here we 
would merely point out that the metabolic per- 
version of the diabetic counterbalances, if we 
may so express it, the enfeebled heart and kidneys 
of the older arteriosclerotic and that their surgical 
tisk is, from this standpoint, about the same. 
But the diabetic is peculiarly prone to infection, 
and when infection is once introduced insulin, 
which is his sheet anchor at other times, loses a 
large part of its effectiveness and his risk is many 
times increased. The reaction of the arterio- 
sclerotic to infection is more sluggish, but it is 
by no means absent. It is present more often 
than is generally realized, but it is a deep seated 
infection, an underground process, if we may so 
express it, that spreads along tissue planes and 
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that only rarely manifests itself by the line of 
demarcation for which, traditionally, the surgeon 
waits and because of the delay in the formation 
of which so many lives have been sacrificed. In 
both arteriosclerotic and diabetic gangrene, in- 
fection is always actually or potentially present. 
The arteriosclerotic may react to it more slug- 
gishly, his gangrene may begin as the dry type, 
in contradistinction to the moist and always 
potentially infected gangrene of the diabetic, but 
in both diseases a vicious circle is likely to be 
established in which infection increases gangrene 
and gangrene increases infection. 

The constitutional reaction in the diabetic is, 
case for case, more marked than in the arterio- 
sclerotic. The temperature rises, the pulse is 
accelerated, and the increase in the blood sugar, 
the development of glycosuria, and the tendency 
to acidosis which result from the local condition 
are exceedingly difficult to control by routine or 
even extraordinary measures. In the arterio- 
sclerotic, the rise in temperature and in pulse 
rate is rarely marked in the early stages, and is, 
at any time, a poor index of the amount of infec- 
tion and toxemia present, as the surgeon who so 
regards it frequently finds to his cost. The 
added decade of life, with all that it implies in the 
way of decreased function of the vital organs, 
introduces an immediate added risk, and a clin- 
ical appreciation of the patient’s general well- 
being, or, more correctly, his lack of well-being, is 
a better guide to his condition than are the usual 
signs. In these patients toxemia is manifested 
by an indifference to food, a markedly reduced 
fluid intake with a corresponding reduction in the 
fluid output, a listlessness and drowsiness that at 
times approach actual stupor, and an involvement 
of the cerebral vessels manifested in many cases 
by a mild senile dementia. This picture we have 
been particularly impressed with in the patients 
in our colored male wards, and the improvement 
in our results since we have realized its signifi- 
cance and have sought to correct it, especially by 
forced fluids before and after operation, has been 
most gratifying. 

Buerget’s disease, or thromboangiitis obliter- 
ans, which is a presenile inflammatory disease of 
the vascular system characterized by gangrene of 
the fingers and toes rather than by massive gan- 
grene, exhibits, as a rule, premonitory signs and 
symptoms which cause the patient such extreme 
discomfort that he usually presents himself for 
treatment long before frank gangrene impends. 
The possibility of gangrene in the diabetic is 
always present in the mind of a careful physician, 
provided that the diabetic has presented himself 
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for treatment, which is not always the situation. 
Eliason reports that more than half the patients 
with diabetic gangrene in his series did not know 
they had diabetes, and we found almost the same 
proportion in our own cases. The danger to the 
diabetic of minor trauma, such as arises from par- 
ing calluses, cutting corns, wearing tight shoes or 
shoes with rough linings, or even stubbing the 
toe, has been repeatedly emphasized, but we do 
not believe that the almost equal danger of such 
slight insults to the arteriosclerotic has been suffi- 
ciently stressed. Moreover, it has only recently 
been realized that patients with arteriosclerosis 
frequently exhibit signs of their disease which, if 
properly interpreted, can serve to prevent graver 
consequences. Reid, more than any other writer, 
has stressed the fact that intermittent claudica- 
tion, pain in the feet and legs which is aggravated 
by walking and is worse at night, numbness and 
coldness of the extremities, swelling, discolora- 
tion, and similar signs and symptoms all demand 
prompt attention and treatment because they are 
all warnings of impending trouble. 

We were particularly interested in this phase 
of the cases we studied. In 139 of the 171 cases 
it was possible to determine from the history the 
precipitating cause of the gangrene, which proved 
to be trauma in 43 (of 91) cases of arteriosclerotic 
gangrene, 28 (of 41) cases of diabetic gangrene, and 
2 (of 7) cases of Buerger’s disease. That is, 
trauma of some sort precipitated the gangrene in 


73 of 139 cases in which the history was adequate. 
Furthermore, in more than half of the cases in the 
arteriosclerotic group the history showed that 
arterial disease had been present and could have 
been treated long before the gangrene made its 
appearance, for the signs and symptoms listed by 


Reid were noted again and again. Patients can- 
not be treated, of course, who do not present 
themselves for treatment, but at that, one looks 
with regret on the lost opportunities in this par- 
ticular group of cases, on the fatalities that could 
have been averted, and on the radical surgery 
that had to be done because those opportunities 
were lost. 

Lemann, writing in 1927 on gangrene in the 
South, called attention to poor pedal hygiene as 
a very important cause, particularly among ne- 
groes, and we desire to stress that point again. 
Indeed, we could scarcely avoid stressing it, for 
107 of these 171 cases, 62.5 per cent, occurred in 
negroes, as did 42 of the 67 deaths, 62.6 per 
cent. All the points that Lemann made 7 years 
ago still hold. Negroes wear cheap and badly 
made shoes, which are full of unevenness if not 
of actual holes, their socks, if they wear socks, 
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are in like condition, their feet are badly kept 
and seldom washed, and, partly because of the 
color of their skin, partly because of their habitual 
uncleanliness, minor abrasions and injuries, and 
even initial gangrene, are frequently overlooked. 
The negro’s habit of smearing himself with salve 
for all local conditions is often at least a partial! 
explanation of the infection which usually « 
companies his gangrene, while his habit of dela, 
ing treatment for even serious disease is too wel 
known to need extended comment. It does seem 
obvious, however, from what we have just sai, 
that it is quite as important to advise the arteriv- 
sclerotic in the care of his feet as it is to advise the 
diabetic. 

The difference between the white and negro 
incidence and mortality is so striking, as we have 
just noted, that it is unfortunate that no com- 
parative figures are available. In our own serivs 
no cases of Buerger’s disease, as would be ex 
pected, occurred in the negro, but 82 of the 110 
cases of arteriosclerotic gangrene were in that 
race, as were 25 of the 45 cases of diabetic ga) 
grene. In Eliason’s last report of 175 cases of 
diabetic gangrene the negro to white ratio wis 
1:4, but a comparison with our own statistics 
means nothing in view of the different racial pro 
portions in the two cities, not to mention the fact 
that the negro of the South and the negro of the 
North are in all respects different. Lemann, 
writing in 1927, pointed out that in the preceding 
6 year period 1 of every 5 negro diabetics applying 
for admission to the New Orleans Charity Hos 
pital exhibited gangrene, the negro incidence of 
that complication being 21 per cent against the 
white incidence of 14 per cent. In our own fig 
ures, which cover the period from 1929 through 
1933, we found the disproportion still existing, 
though it was less striking. Forty of the 310 cases 
of diabetes in the negro were associated with gai 
grene, 13 per cent, against 44 of the 582 cases of 
the disease in the white, 7.56 per cent, the reduc- 
tion undoubtedly being due to the wider and more 
intelligent use of insulin in these later years. ‘Thie 
mildness of our climate, too, may play some part, 
for our general incidence for both races of 9.4 per 
cent is decidedly less than the 13 per cent which 
Eliason reports in his cases. 

The incidence of syphilitic disease in the South 
ern negro is notorious, and syphilitic patients, it 
is generally admitted, are prone to develop aric 
rial disease earlier than their uninfected brothers. 
Joslin many years ago made the point that di: 
betic patients with gangrene show a positive 
Wassermann seven times as frequently as do dia- 
betic patients without gangrene; in his whcle 
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Fig. 1. Left, average age of onset in various types of gangrene. 


death in various types of gangrene. 


series only 2.8 per cent of all diabetics exhibited 
gangrene against 10 per cent of syphilitic dia- 
betics, but these figures Lemann was unable to 
corroborate for the South. In our own series, 
however, 16 patients in the senile arteriosclerotic 
group of 110 cases, 13.6 per cent, had positive 
Wassermann reactions, and 12 of them were ne- 
groes. Two of the 45 diabetics, both negroes, 
also had positive tests, and we have no doubt that 
the number in both groups would have been ma- 
terially increased had the past history of syphilitic 
infection been considered as well as the present 
laboratory manifestation. 

Eliason’s and Wright’s statement that diabetic 
gangrene ensues approximately to years earlier 
than the arteriosclerotic variety we have found 
to be true, as Figure 1 shows. The average age 
in the arteriosclerotic group was 64.2 years, 66.7 
years for the white against 63.7 years for the 
colored, while in the diabetic group the average 
age was 56 years, 64.5 years for the white against 
51.9 years for the colored, the discrepancy be- 
tween the white and the colored age of onset being 
particularly striking in the diabetic group. In 
this same connection, it might be mentioned that 
the arteriosclerotics with positive Wassermann 
reactions exhibited their gangrene at an average 
age of 61.3 years and the diabetics at an average 
age of 42 years, which is well below the average 
age for each group. The single patient with 
Buerger’s disease who had a positive Wassermann 
reaction was only 28, although the average age 
for the group was 42.5 years. 

Since the risk of surgery for gangrene increases 
with age, it is not surprising to find (Fig. 1) that 
the average age of death in the arteriosclerotic 
group was 67.8 years, more than 3 years more 
than the average for the whole group. The age 
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limits of the arteriosclerotic group ranged from 
43 to gI years, as contrasted with 37 to 84 years 
in Eliason’s group, and from 32 to 74 years in the 
diabetic group, as contrasted with 34 to 79 years 
in Eliason’s group. 

The arteriosclerotic variety of gangrene is over- 
whelmingly more frequent in the male, go against 
20 cases, while the diabetic variety is more fre- 
quent in the female, 28 against 17 cases. All the 
cases of Buerger’s disease occurred in white males. 
It is rather interesting that the average age of the 
females with arteriosclerotic gangrene was 69.2 
years, while the male age was considerably lower, 
63.4 years, and that in the diabetic group the 
average age of the female was 55 years against a 
male age of 51.3 years. The latter discrepancy is 
worth noting in view of Eliason’s and Wright’s 
conclusion that the female with diabetic gangrene 
runs more risk at an earlier age than does the 
male with the same condition. 

Table I, which shows the mortality in relation 
to the underlying disease, is self-explanatory. 
From Figure 2, which shows the mortality and 
the development of secondary gangrene in rela- 
tion to the site of amputation, certain conclusions 
may be drawn. In arteriosclerotic gangrene, if 
one is sure that the vascular occlusion is confined 
to the digital branches, conservatism can be safely 


TABLE I. 


MORTALITY IN RELATION TO DISEASE 








Disease | Cases | 


Deaths yi Mortality rate 


i - 7 | 
Arteriosclerotic | 13 39.0 


| 
Diabetic 5 42.2 
Buerger’s . 2t.4 
Embolic 


100.0 


Total 39.1 
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Fig. 2. Left, mortality rate of amputation at various levels. Right, 
Incidence of recurrent gangrene at various levels of amputation. 


practiced, for the chances are that it will be suc- 
cessful, and the risk of reamputation, though 
naturally greater, is still not excessive. In the 
diabetic, on the other hand, in whom the initial 
disease is more serious and in whom the tendency 
of the wound to heal is militated against by his 
constitutional disease, the situation is much more 
serious; it apparently cannot be taken for granted 
that the gangrenous process is localized, and re- 
amputation carries with it a very serious risk. 
Finally, the point we made originally is corrobo- 
rated by these figures, that the higher the ampu- 
tation is done, the less is the risk of recurrent 
gangrene, but the greater is the mortality. In 
Eliason’s series reamputation in arteriosclerotic 
gangrene carried a mortality of 10 per cent against 
an original mortality of 34.2 per cent, whereas in 
the diabetic group it carried a mortality of 50 
per cent against a mortality of 35.1 per cent for 
the first operation. 

The 14 cases of Buerger’s disease deserve some 
special comment. In the 2 cases in which fingers 
or toes were amputated at intervals, there was 
no mortality. In the 7 cases in which amputation 
was done on the leg there were 3 recurrences, 
necessitating 2 reamputations, and there was 1 
death, from a streptococcic infection of the stump. 
In the 5 cases in which amputation was done at 
the thigh, there was 1 instance of recurrent gan- 
grene, and 2 deaths, 1 from lobar pneumonia 
in 4 days, and another 37 days after operation 
from an infection of the stump associated with 
pulmonary embolism and septic infarcts of the 
lungs, liver, and kidneys. The high percentage 
of recurrences seems to prove the point made by 
a number of writers that amputation in this 
disease should be deferred until the limits of the 
process are clear. 

Studying the mortality from the point of view 
of the time at which it occurred, we find that 9 of 


the 43 deaths in the arteriosclerotic group occur- 
red within 24 hours, from shock, usually associ- 
ated with toxemia, in 8 cases, and from cardiac 
failure in 1. Eight of the 19 diabetic deaths vc- 
curred within 24 hours, from shock in 4 cases, 
the diabetes being under perfect control, and from 
diabetic coma in the other 4, associated, in 1 case, 
with a pre-existing gas bacillus infection. ‘Ihe 
immediate surgical mortality, therefore, in these 
two groups is 17, 9.9 per cent, as compared with 
3.6 per cent in Eliason’s and Wright’s 1926 series, 
and 3.5 per cent in Eliason’s 1933 series, which 
includes only diabetics, this disproportion being 
rather interes‘ing in view of the fact that the 
final me .ality rates are not very different, 39.1 
per cent for the Charity Hospital cases against 
33.3 per cent for Eliason’s arteriosclerotic cases, 
and 43.6 per cent for his diabetic cases. 

Of the 19 arteriosclerotic deaths which occurred 
from 2 to to days after operation, ro were due to 
pneumonia, 4 to uremia, 2 to cardiac failure, 2 to 
recurrent gangrene and toxemia, and 1 to gas 
bacillus infection. Of the 7 diabetic deaths which 
occurred within the same period, 3 were due to 
diabetic coma, 3 to recurrent gangrene associated 
in 2 cases with septicemia, and in 1 with pul- 
monary abscesses and otitis media, and 1 to 
pneumonia. ; 

Of the 15 arteriosclerotic deaths which occurred 
after 10 days, g were due to pneumonia, 2 to 
cardiac failure, 2 to renal complications, and 2 to 
recurrent gangrene and toxemia. Of the 4 dia- 
betic deaths which occurred in this period 2 were 
due to diabetic coma and 1 each to recurrent gan- 
grene and tox mia and to myocardial failure and 
cerebral embui.sm. 

To summarize, and as Figure 3 shows, in the 
arteriosclerotic group, shock and pneumonia were 
responsible for the greatest number of deaths, 
while in the diabetic group diabetic coma was 
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responsible for almost 50 per cent. The contrast 
with the arteriosclerotic group is illuminating but 
rather shocking in these days when diabetic coma 
is supposedly a condition within medical control. 
Undoubtedly the explanation is the tendency of 
these patients to delay entrance to the hospital, 
or to refuse surgery when it is offered to them. 
The last 2 diabetics who died on our own service 
died because they themselves refusea operation 
until it was too late, not realizing that in this 
disease the mere existence of gangrene and infec- 
tion constitutes a threat to life and that the risk 
increases with every day that operation is post- 
poned. 

Only 2 cases in this whole series developed gas 
bacillus infection, which was surprising to us in 
view of the 14 cases reported by Eliason, 10 of 
them postoperative, in his 175 cases. There is 
undoubtedly in this disease a sort of seasonal 
incidence; our statistics end with December 31, 
1933, and during January and February of 1934 
we had on our own service 3 patients with gas 
bacillus infection following amputation, 2 of whom 
died and the inclusion of whom would have ma- 
terially altered our percentage. How or why 
these patients developed the infection we do not 
know, though its occurrence in the cold months, 
when blankets are in use, naturally makes us 
think of Gage’s brilliant work on. he introduction 
of the infection from the contact of an open 
wound with woolen goods, even after it has gone 
through all the processes of manufacture. That 
more of our colored patients do not develop this 
particular contamination is rather surprising, for 
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Causes of death in various types of gangrene. 


the ward is ‘overcrowded, they have the most 
elementary ideas of hygiene, and the soil seems 
ripe for it. 

Certain explanations for our very high death 
rate immediately present themselves. Age is a 
factor which cannot be controlled and patients 
advanced in years, with associated degenerative 
diseases of the heart and kidneys, are bound to 
exhibit a higher mortality than younger subjects. 
Furthermore, they endure rest in bed badly, both 
before operation and after, and are particularly 
prone to develop a hypostatic pneumonia which 
is likely to carry them off. This was recently 
proved by one of our own colored male patients. 
He entered the hospital in a deplorable state, 
which is not unusual, he refused operation for 
more than a week, and he developed a_post- 
operative gas bacillus infection which, due to the 
carelessness of an interne, was not reported to 
the staff man for more than 8 hours. For several 
days following the second amputation he was 
seriously ill, and he weathered the postoperative 
storm only to lose his life 10 days later from a 
hypostatic pneumonia. 

Our figures show that the duration of the gan 
grene, provided toxemia and infection are not 
associated factors, has surprisingly little effect on 
the mortality rate, but that its extent (Fig. 4) is 
the most important single consideration in deter- 
mining the outcome. For that extent, as we have 
said several times, the surgeon is sometimes re- 
sponsible but the patient more often is, partly 
because he delays seeking medical advice, partly 
because he refuses to follow the advice that is 
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Fig. 4. Relation of extent of gangrene and mortality 


rate. 


given him. Once gangrene is established beyond 
hope of recovery, the single most important factor 
in reducing the surgical mortality is the prompt- 
ness with which operation is done. Two things 
cannot be too often emphasized, that a diabetic 
may lose his life because the optimum time for 
operation is allowed to pass by, and that neither 
diabetics nor aged arteriosclerotics tolerate tox- 
zemia well. The degree of the constitutional reac- 
tion seems almost as important as the extent of 
the gangrene. Eighty-two per cent of the pa- 
tients who died in this series had a febrile reaction 
above too degrees F. before operation, while only 
25 per cent who lived exhibited it; the longer the 
reaction endured, the higher the mortality. 

Careful pre-operative preparation is essential. 
The preparation of diabetic patients is standard- 
ized and should be in the hands of a competent 
internist, who works in full accord with the sur- 
geon. Medical matters are the business of the 
internist, but the surgeon must remember that 
when the diabetic is sick of other diseases, par- 
ticularly diseases in which infection is a factor, 
the usual reliance cannot be placed on insulin and 
his work must be done as expeditiously as pos- 
sible. In the arteriosclerotic group, as we have 
already mentioned, we have noted an encouraging 
fall in the mortality since we have begun to study 
before operation the kidney function and general 
condition and to force fluids before and after 
operation. We are careful also to move these 
patients about in bed, and to get them up as 
promptly as possible, to guard both against pneu- 
monia and against decubitus ulcers. 
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We do not believe that any death in this series 
could be attributed to the anesthesia used, al- 
though there seems no question that spinal anal- 
gesia, or nitrous oxide or ethylene anesthesia, is 
the agent of choice. Ninety-nine cases were done 
under spinal analgesia, 37 under ethylene, the 
remainder under local ether or nitrous oxide. 

The type of amputation seems to have con- 
siderable bearing upon the recurrence of gangrene 
and the development of sloughs, which is to he 
expected, for many of these patients have an actu- 
al or a latent infection when the operation is done, 
and postoperative infection is likely in any tissues 
in which the circulation is impaired. In our own 
opinion, the simple circular type of amputation 
is wisest for all amputations except those on the 
fingers and toes, and a careful study of these 
records convinces us of the correctness of our 
contention. This is the old en saucisson method 
of the French writers, which was described sever:'| 
years ago by Urban Maes in a paper on surgery in 
diabetics. The chief point of the operation is 
that the lines of section are made at right angles 
to the long axis of the limb, which means, since 
the blood vessels of the extremities in passing 
from tissue plane to tissue plane do so more or 
less at right angles, that no tissue is left without 
its blood supply. The procedure is quite simple 
technically. The skin is incised, then allowed to 
retract. The muscles are sectioned at the level 
of the retracted skin, then allowed to retract. 
Finally, the bone is sectioned at the level of the 
retracted muscle. To express it differently, in 
each plane the section is made at a higher level, 
so that the final effect is that of an inverted cone. 
With this technique, with individual rather than 
en masse ligature, and with loose closure by three 
or four sutures over the face of the stump, it is 
rarely necessary to employ drainage. 


SUMMARY AND CONCLUSIONS 


1. Gangrene of the extremities in private and 
public practice introduces very different pro!) 
lems. A new conception’of arterial vascular dis 
ease is essential on the part of both public and 
profession, but the mortality is not likely to be 
reduced, nor is the incidence of mutilating sur- 
gery, until patients present themselves earlier for 
treatment and until physicians recognize the si 
nificance of premonitory symptoms. 

2. One hundred seventy-one cases of various 
types of gangrene have been studied in detail, 
with particular relation to the pathology exhil 
ited, the predisposing causes, the racial inci 
dence, the mortality of amputation, and the 
recurrence of gangrene after it. 
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From the Department of Surgery, Louisville City Hospital and the University of Louisville School of Medicine 


“ARACTURE of the shaft of the femur pre- 
sents a problem in mechanics which is often 
difficult of solution. The almost universal 

method of traction and suspension is far from 
ideal. There is no positive control of either frag- 
ment and accurate reduction is difficult and some- 
times impossible. Frequent readjustment of the 
apparatus is essential to maintain position and 
requires almost hourly care. Long hospitalization 
is the rule and is a distinct economic drawback. 
Reduction and fixation by plaster cast is satisfac- 
tory in cases in which the fragments can be 
locked. Often, however, slipping and displace- 
ment occur within the cast. These considerations 
have led many surgeons to advise open reduction 
with internal fixation as a routine measure. Expe- 
rience with a new method of treatment of fracture 
of the tibia and fibula has led to the development 
of a somewhat similar procedure for the femur. 
For fractures of the tibia and fibula, counter- 
traction is applied by a steel pin through the 
proximal fragment, and traction, rotation, and 
angulation by a pin through the distal fragment 
or os calcis. Incorporation of these pins in a 
plaster cast effectually prevents subsequent dis- 
placement. In the application of this principle to 
the femur, traction and countertraction have been 
applied at the ankle and perineum. Pins through 
the proximal and distal fragments have been used 
only for manipulation and fixation. 

Deformities in fracture of the femur are due to 
the fracturing force and to muscle pull. The 
latter replaces the former when the length of the 
limb is restored by traction and is, therefore, the 
more important (Fig. 1). The deformities are 
shortening, rotation, angulation, and transverse 
displacement. They may be influenced by the 
direction of the fracture plane. Shortening is pro- 
duced by the entire group of longitudinal thigh 
muscles and presents few difficulties if efficient 
extension is available. The proximal fragment is 
usually rotated outward, especially in high frac- 
tures, by the action of the external rotators of 
the hip. The distal fragment may be rotated in 
either direction by the weight of the foot but is 
usually everted. After the normal length of the 
limb has been restored and rotation corrected, 


displacement may be viewed from anterior and 
lateral aspects. From the anterior aspect it is 
due to the action of the abductors of the hip and 
the adductors attached to the shaft. If the frac- 
ture is high, the proximal fragment is abducted 
and the distal fragment adducted, thus producing 
outward bowing. If low, the proximal fragment 
is often adducted in relation to the distal fragment 
which is held in line by traction. From the lateral 
aspect the deformity is due to anterior flexion of 
the proximal fragment by the iliopsoas and pos- 
terior flexion of the distal fragment by the gastroc- 
nemius group. Flexion of the proximal fragment 
is most marked in high fractures and of the distal 
fragment in low fractures. 

The first principle of the usual non-operative 
treatment is to restore the length of the limb by 
extension. This corrects transverse displace- 
ment by the squeezing effect of the taut musculo- 
fascial tube in which the bone lies. The second 
principle is to bring the distal fragment into line 
with the proximal, leaving them both in their 
positions of muscle equilibrium. This is accom- 
plished from the anterior aspect by abducting or 
adducting the distal fragment. From the lateral 
aspect the lower fragment is brought into line by 
flexing the knee to relax the gastrocnemius and 
lifting the fragment anteriorly to appose it to 
the flexed proximal end. Rotation is easily con- 
trolled by various means. Maintenance of the 
fragments in this position is then attempted by 
continuous traction or a plaster cast. 

The method here presented gives accurate 
mechanical control of the proximal as well as the 
distal fragments. Firm, uninterrupted fixation is 
provided until healing occurs. The position is 
that of normal weight bearing rather than that of 
muscle equilibrium. Immediate ambulatory treat- 
ment is possible. The latter is important aside 
from the economic advantage of short hospitali- 
zation. Weight bearing encourages healing and 
prevents to a large degree the atrophy associated 
with immobilization. The natural physiotherapy 
obtained by the use of the extremity is superior 
to any form of artificial physiotherapy in main- 
taining the nutrition and tone of the tissues. 
When a walking cast is removed the strength of 
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the extremity and the range of motion at all 
joints is often surprising. It is not unusual to 
have immediate complete range of motion at the 
hip and ankle and 45 degrees of painless active 
motion at the knee. Measurement of the circum- 
ferences of the thighs and calves show little or no 
atrophy. This is superior to the state after 
removal of the usual padded, non-ambulatory 
cast, and at least equal to that following traction- 
suspension methods. 


PROCEDURE 


1. Under spinal or local anesthesia the patient 
is placed on the fracture table and extension 
applied until the length of the limb is restored. 
This is obtained by Collin’s hitches about the 
ankles and countertraction against the ischium 
of the well side. 

2, After preparation of the skin, a steel pin, 
14g inch in diameter and 6 to 8 inches long, is 
inserted transversely through the distal fragment 
just above the adductor tubercle. A second pin, 
j/32 inch in diameter and 8 to 10 inches long, is 
inserted in the anteroposterior direction at or 
slightly below the level of the lesser trochanter. 
If placed above this point, the soft cancellous bone 
will not stand the strain imposed upon it. This 
pin is well lateral to the femoral vessels and sciatic 
nerve, the only important structures in this 
region. Accurate placement is best aided by the 
fluoroscope. These pins are inserted directly 
through the skin. Incisions are unnecessary and 
invite infection. Restoration of the length of the 
limb before insertion of the pins is important to 
prevent skin tension. Small alcohol or collodion 
dressings may be applied about the pins. 

3. The distal pin is slung from the suspension 
bar of the table by a suitable caliper and lifted to 
correct flexion of the distal fragment. Flexion of 
the proximal fragment is corrected by a clockwise 
motion of the upper pin which is held manually in 
a caliper (Fig. 1a). From the anterior aspect the 
deformity is corrected by abduction or adduction 
of the distal fragment combined with medial or 
lateral traction on the proximal pin (Fig. 1b). 
Rotation is corrected by appropriate motion of 
one or both pins. 

4. The position is checked by fluoroscopy or 
roentgenograms in two planes and any necessary 
residual correction carried out. It is occasionally 
advisable to overextend the extremity during 
manipulation so that there is a space between the 
iragments. This facilitates reduction in irregular 
iractures, but as soon as proper position is ob- 
tained, traction should be decreased so that the 
lragments firmly abut each other. 
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Fig. 1. The usual displacement in fracture of the shaft 
of the femur after length of the thigh has been restored 
viewed from A, the lateral aspect and B, the anterior aspect. 
The sites and positions of the pins are indicated. Arrows 
show the directions in which force is applied to the pins 
for reduction. 


5. A non-padded walking spica is applied 
following the method outlined by Boehler and 
Schnek. The anterior superior spines and sacrum 
are protected by thin padding which is covered by 
a circular layer of flannelette extending from the 
xiphoid to the symphysis. A previously prepared 
roll of padding is applied to the tuberosity of the 
ischium for counterpressure. This is made by 
tightly rolling an 8 by 5 inch oblong of silence 
cloth over the center of a 3 foot length of bandage 
and covering it with adhesive tape. The pad is 
about 8 inches long and the thickness and firm- 
ness of a Thomas splint roll. The long ends of the 
bandage are pulled snugly upward over the 
flannelette so that the pad impinges firmly against 
the tuberosity. Circular plaster bandages are 
applied to the trunk and pelvis and molded about 
the crest and spines of the ilium. Anterior and 
posterior splints are applied to the skin from the 
Collin’s hitch well up over the pelvic portion of 
the cast and covered with circular plaster band- 
ages closely incorporating both pins. On the 
perineal side of the thigh, plaster is modeled over 
the ischial roll to form a shelf-like structure 
which holds the roll in place and transfers some 
of the pressure of weight bearing to the ischium 
after the manner of a Thomas walking caliper. 
The remainder of the weight is taken up by the 
pins. The junction of the thigh and pelvic portions 
of the cast is strengthened by additional splints 
and bandages. When this plaster has set the 
Collin’s hitch is removed and the cast extended. 
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An anterior plaster splint is applied as far as 
the base of the toes and a posterior one to a 
point 14 inch beyond the tips of the toes. These 
are covered with circular plaster making firm 
union with the rest of the cast. A Boehler walking 
iron is incorporated as soon as the plaster has 
hardened. Trimming of the cast is carried out to 
uncover the upper abdomen and allow free motion 
of the uninjured thigh. Accurate and proper 
molding of this type of cast is essential, especially 
about the pelvis, knee, and ankle. One should 
have considerable experience with the smaller, 
non-padded casts before attempting a spica. The 
cast should be as light as is consistent with 
strength. Properly constructed for an adult of 
average size it weighs 12 to 14 pounds, and is 
considerably stronger than an equally heavy 
padded cast on account of the more evenly dis- 
tributed stresses (Fig. 2, 10, 13). 

6. Weight bearing is allowed as soon as the 
plaster is sufficiently hard and roentgenograms 
have checked position in the cast. In healthy 
young adults and children this is usually about 
the third day. Two crutches are used at first, 
later to be exchanged for canes as the patient 
gains confidence. Children not infrequently 
require no external support after a week or two. 
Weight bearing should be painless after the first 
few days. If it is not there may be some defect 
in the cast or reduction. The most probable 
cause of pain is insufficiently firm fixation of the 
pins in the cast allowing motion. The cast remains 
in place throughout the period of healing and 
may take the place of a convalescent walking 
splint. The pins may be removed at the end of 
about 8 weeks. 

7. Feeble elderly individuals may be too weak 
to carry a cast and so not able to avail themselves 
of the advantages of ambulatory treatment. In 
this case the pelvic portion of the cast may be 
omitted or removed leaving the ischial pad and 
maintaining firm fixation of the proximal pin. It 
is possible that pivoting of the proximal fragment 
on the pin might occur with resulting outward 
bowing. This has not occurred in two cases so 
treated, but I feel that omission of the pelvic 
cast is advisable only if the patient cannot walk, 
and when it is essential to allow him to sit up in 
bed or a wheel chair. 


APPLICATION OF METHOD 


Putti has utilized a method for operative 
lengthening of the femur in which he places 
proximal and distal pins for traction and counter- 
traction. It should be noted that in the technique 
for fractures described in this paper no traction 
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is applied to the pins so that they are left per- 
fectly free for manipulation. The evolution of 
this method of treatment was necessarily gradual. 
The reduction of suitable fractures by manipula- 
tion and fixation in a spica cast was the natural 
starting point. The first additional step was to 
correct the posterior angulation of the distal frag. 
ment in fractures of the lower third of the femur 
by a steel pin as described by Anderson. In cases 
so treated bowing was found to occur with weight 
bearing. This was due to settling of the thigh into 
the cast despite the ischial pad (Case 1). The 
next development was skeletal control of the 
proximal fragment making the method applicable 
to all fractures of the shaft and effectually jre- 
venting displacement or bowing. “ Mechanical 
hands” which may be firmly attached to “arms” 
from the table have been designed to manipulate 
and hold the pins until the plaster has set. These 
will eliminate the cumbersome method of hanging 
the distal pin from the suspension bar of the table 
by a rope and manually controlling the proximal 
pin. Some surgeons are not familiar with or are 
not convinced of the advantages of the non- 
padded cast and ambulatory treatment. lor 
their benefit the pins may be used with the padded 
type of cast, adding the advantages of accurate 
reduction and firm fixation to their previous 
techniques. 

This method has been applied to 10 cases. |'ive 
of these were not made ambulatory because of 
psychosis (2 cases), other fractures (2 cases), «nd 
transfer to another hospital shortly after reduc- 
tion (1 case). The 5 other patients first walked 
with weight bearing on the second to the {i/th 
day except one patient with a compound (gun- 
shot wound) fracture who walked on the eighth 
day following fracture and the first day aiter 
application of plaster. Healing in good position 
with excellent functional result is known to have 
occurred in all these cases except the one trans- 
ferred elsewhere. Hospitalization has been re- 
duced to a minimum, averaging about 12 days 
for patients who did not have co-existing discase 
or injury for which hospitalization was required. 
The following’ cases have been selected to illus- 
trate (1) anterior bowing due to weight bearing 
when the proximal pin was not used (Case 1), (2) 
use of the procedure when the patient cannot be 
made ambulatory (Case 2), and (3) typical 
ambulatory treatment (Cases 3 and 4). 


CASE REPORTS 
Case 1. A. P., aged 18 years, Hospital No. A 7,496, was 
admitted with an irregular transverse fracture at the junc- 
tion of the lower and middle thirds of the left femur with 
acute posterior angulation of the distal fragment and no 
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Fig. 6. Fig. 7. 


Fig. 2. Case 1. A plaster spica 1 month after ambula- 
tory treatment was begun. The distal pin is shown covered 
with corks and plaster. Note the counterpressure pad at 
the groin. 

Fig. 3. Case 1. Fracture of lower third of femur with 
typical displacement. No proximal pin was used in this 
case. 

Fig. 4. Case 1. The fracture has healed, but bowing 
occurred as the result of settling of the upper fragment in 
the cast. 

Fig. 5. Case 1. Function at the end of 5 months. 
Anterior bowing is clearly shown. 

Fig. 6. Case 2. Fracture of middle third of femur and 
multiple fractures of other bones prevented ambulatory 
treatment. Treated with 2 pins. 

Fig. 7. Case 2. Position and healing at the end of 4 
months. The site of the distal pin is clearly visible. 

Fig. 8. Case 3. An oblique fracture of the upper third 
of the femur with minimal displacement. Co-existing 
arthritis of the hip is also shown in Figure 9. Ambulatory 
treatment with 2 pins. 

Fig. 9. Case 3. Position and healing at the end of 3 
months. 

Fig. 10. Case 3. 


Patient walking on crutches 1 week 
after injury. 
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Fig. 11. Fig. 12. 


Fracture of middle 
Ambulatory treatment 


Fig. 11. Case 4. 
third of femur. 
with 2 pins. 

Fig. 12. Case 4. Position in cast dur 
ing ambulatory treatment. 

Fig. 13. Case 4. Note molding of 
cast about the ilium and the plaster shelf covering the 
counterpressure pad. The covered end of the proximal pin 
is shown opposite the lesser trochanter. The distal pin is 
clearly visible. 


Fig. 13. 
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apposition (Fig. 3). Under spinal anesthesia the length of 
the limb was restored by traction on the Hawley table and 
the displacement corrected by manipulating a steel pin 
which was passed through the distal fragment. A Boehler 
spica was applied incorporating the pin. He was allowed 
up on crutches on the fourth day and discharged on the 
eleventh day. Roentgenograms at this time showed 
acceptable alinement and position except for some anterior 
bowing. At the end of 1 month he was walking well with 
two canes (Fig. 2) and there was good callus. The pin was 
removed on the fifty-eighth day and the cast on the 
seventy-fourth day. At this time union was firm, there was 
yo degrees of motion at the hip, 45 degrees at the knee, and 
complete function of the ankle. There was no shortening. 
\t the end of 5 months, the function of the hip and knee 
was normal (Figs. 4 and 5) 

Case 2. K. K., aged 15 years, Hospital No. 31,157, was 
admitted with a transverse fracture of the middle third of 
the left femur with 1.5 inches overriding and posterior dis- 
placement of the distal fragment (Fig. 6). There were 
associated fractures of the left superior ramus of the pubis, 
the middle third of the right tibia and fibula and the first, 
second and third right metatarsals. Under spinal anas 
thesia the fracture of the right leg was reduced and placed 
in a non-padded plaster cast. Traction was applied to the 
fractured metatarsals by wires passed through the pulps 
of the toes and rubber bands fastened to an outrigger on 
the cast. The length of the left thigh was restored to nor- 
mal by traction on the Hawley table. A steel pin was 
passed transversely through the distal fragment at the 
level of the adductor tubercle and another in an antero 
posterior direction opposite the lesser trochanter. The 
fracture was reduced by manipulation of these pins and a 
non-padded spica was applied. Post-reduction roentgen- 
ograms showed satisfactory position of all fractures except 
slight deformity of the distal extremity of the second meta 
tarsal. He was discharged home on the seventh day. He 
was readmitted for one day on the twenty-fourth day for 
removal of the wire traction from his toes and repair of 
the spica which had cracked at the groin. On the sixty- 
fourth day he was readmitted for 2 days and the casts and 
pins were removed. There was good union of all fractures 
but slight lateral angulation of the tibia. When seen again 
at the end of 4 months he was walking well without support 
with a slight limp but no pain. The thighs were of equal 
length but there was '4 inch shortening of the right leg and 
a right pes planus. Flexion of the right knee was complete. 
The left knee was limited to go degrees. The range of 
motion of hips and ankles was complete. There was firm 
healing and good position (Fig. 7). 

Case 3. E. B., aged 42 years, Hospital No. 32,504, was 
admitted with an oblique fracture at the junction of the 
upper and middle thirds of the right femur with 1 inch over- 
riding (Fig. 8). Reduction was carried out in the usual 
manner on the Hawley table under spinal anesthesia, 
2 pins being used and incorporated in a walking spica. 
She was allowed up on crutches on the third day (Fig. 10) 
and discharged home on the eighth day. The pelvic por 
tion of the cast was removed on the forty-fourth day. The 
pins and remainder of the cast were removed on the sixty- 
fourth day, at which time union was firm. She continued 
up on crutches. At the end of 3 months she was walking 
well and had good union with sligat anterior bowing. There 
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was go degrees range of motion at the knee. Limitati: 
the hip was considerable as a result of pre-existing arth 
(Fig. 9). 

Case 4. A. B., aged 29 years, Hospital No. 33,589 
admitted with a fracture of the middle third of the 
femur with 2 inches overriding (Fig. 11) and mul 
lacerations. The lacerations were débrided and sut 
and traction applied to the injured thigh under s; 
anesthesia on the Hawley table. Pins were ins 
through both fragments in the usual manner, the reduc 
completed, and a Boehler spica applied. He was all 
up on crutches on the third day (Fig. 13) and discha 
home on the tenth day. Roentgenograms showed s 
factory position (Fig. 12). He was readmitted on 
sixty-fourth day on account of a carbuncle near the 
of the ischial pad. The pins and cast were removi 
allow incision and drainage. Position was good, but u 
was not yet firm enough for unsupported weight bea 
Three weeks later the carbuncle was healed and union 
strong enough to allow walking on crutches with gua 
weight bearing. 

CONCLUSIONS 

1. Anew method of positive mechanical re: 
tion for fracture of the shaft of the femu 
presented. 

2. Firm, dependable fixation is maintai 
throughout the period of healing. 

3. Ambulatory treatment is feasible, giving 
advantages of continuous physiotherapy. 

4. Anatomical and functional results in a s1 
series have been excellent. 

Since this paper was submitted for publication Jun 
1934, McWhorter has reported the use of a pin throug! 
greater trochanter which is fixed in plaster after reduc 
of the fracture on the Hawley table. Hawley has 
described an apparatus for applying skeletal traction 
counter traction to the femur with pins in both fragm« 
Further experience with the method I have described |: 
me to believe that it is important to restore the lengt 
the limb before inserting the pins. This will prevent | 
sure necrosis of the skin about the pins. It is also 
vantageous to leave the pins free of traction force toa 
easy and accurate manipulation. 


REFERENCES 

ANDERSON, RoGer. Am. J. Surg., 1932, 18: 36-50 

BOEHLER, LorENz. The Treatment of Fracti 
Vienna: Wilhelm — 1932. 

GRISWOLD, R. A. Surg., Gynec. & Obst., 
go2. 

Idem. J. Am. M. Ass., 1935, 104: 35-40. 

Hawcey, Georce W. J. Bone & Joint Surg., 1 
16: 976-g8o. 

McWuorter, GOLper L. 
1934, 14: 887-891. 

Putti, Virrorro. Surg., 
318-321. 

SCHNEK, Fritz. The 
Plaster Cast. 


1934, 58: | 


Surg. Clin. Amer 


Gynec. & Obst., 1934, 
Technique of the Non-pad 
Vienna: Wilhelm Maudrich, 1932 





LORD: PLASTIC 


THE CLOSURE OF 


BY 


CHRONIC 
PLASTIC 


JOHN PRENTISS LORD, M.D 


% SIMPLE serviceable measure for effecting 
\ healing in bone cavities is by skin graft- 
ing, first used by the writer in 1901 before 
eit} er saucerization or skin grafting was recom- 
me ded or popularized (3). 
| igure 2 represents a bone cavity in an acetab- 
ulu n; and the partially excavated head and neck 
of (.e femur in a woman 60 years of age, who had 
ha’ a discharging sinus for 50 years, due to hip 
dis-ase from infancy. In later years, it had be- 
come a large, persistent, residual abscess, because 
the innumerable curettings and excavations re- 
sulied in its progressive enlargement, thus de- 
creasing the possibility of healing the putrid bony 
cavern. The cavity, which was 7 centimeters 
deep, was healed by the introduction of plastic 
skin flaps, and supplemented by skin grafts. The 
method employed resulted in the permanent heal- 
ing of this almost life-long problem case (Fig. 2B). 
Among the simplest of the defects to be closed 
following operations for osteomyelitis is the gutter 
remaining in the tibia due to the removal of the 
diseased tissue of the anterior and interior por- 
tions of the bone after it has been saucerized. 
It sometimes 


The gutter may be long or short. 
extends the whole length of the tibia. 

It is represented in the upper third in Figure 4. 
The common textbook treatment of this condi- 


tion is to gutter the bone— that is, to excise by 
saw and chisel the diseased portion and remove 
suflicient of the cortex to render the cavity more 
shallow, after which our usual method is to turn 
in the skin edges to meet at the bottom of this 
gutter, to cover the bone surfaces, and thus effect 
early healing and closure. 

In some chronic cases in which operation had 
previously been done, greatly enlarged bones, 
sometimes covered with extensive exposed scars, 
had frequently become abraded and _ ulcerated. 
Having seen 2 cases of cancer develop from 
such scars, repeatedly traumatized, I have had 
a wholesome fear of allowing a workingman to 
carry such a scar on the surface of his shin. In 
the case of a greatly enlarged osteomyelitic tibia, 
many times recurrent (not here illustrated), there 
was a wide scar area of parchment-like, ulcerated 
skin, which necessitated wide excision; after which 
there was insufficient sound skin to fill the un- 
usually wide gutter completely. Therefore, their 
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margins were freely undercut, but still their edges 
would not meet at the bottom of the gutter with 
out too much tension. Lateral incisions were 
therefore made and undercut to release the flaps 
so that the skin margins would coapt. For fasten 
ing these skin edges I commonly use carpet tacks 
of a large size or small nails or brads, after the 
method of Neuber. Sometimes, however, the 
bone is so hard and eburnated that an ordinary 
tack may be broken off, in which case it may be 
necessary to make small drill holes to receive the 
brads or tacks. The remaining lateral skin de- 
fects after relaxation cuts, if wide, may also 
require skin grafting, in case they cannot be later 
coapted by the sutures primarily left untied (Tig. 
3A). 

Figure 4 represents a persistent cavity in the 
upper end of the tibia. A large perforating defect 
extended through the tibia to a sequestrum behind 
the bone, thus leaving a very large cavity, difficult 
to fill. Nature will begin the closure of such a 
large cavernous defect in the interior of the bone 
by granulations and succeed to a certain point, 
but there will remain an infected cavity or sinus; 
persistent sinuses may remain indefinitely. Re- 
curetting fails, because the cavity may have be- 
come too large to be healed unaided by nature's 
processes, and it must be filled by transferring 
tissue. Where transfer of muscle and other tissue 
was too diflicult and impracticable, [ have effected 
healing in some of these cases as follows: By the 
incisions as shown in Figure 4A, flaps were 
made from above and below, which were turned 
into the excavated area. (Fig. 4B). This tech- 
nique was used after the cavity had been débrided 
and lined with granulations. The interior was 
healed by these skin flaps and a dry cutaneous 
tract secured by adopting the principle of Beck, 
which was used by him in the treatment of ex- 
tensive empyemas. These flaps were turned into 
the cavity, the skin surfaces facing each other, but 
not in close contact. Thus a skin-lined tract was 
secured and the coapted flap margins rapidly 
healed. The opening having been circular, these 
margins were readily brought together, and a 
permanent healing obtained. These procedures 
reduced the period of hospitalization to a mini- 
mum. One such patient had been afflicted for 14 
years. A sequestrum in the upper portion on the 
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posterior surface of the tibia, had left a large 
tunnel through the bone from eight previous oper- 
ations, which resulted in successive increases in 
its size and presented a perplexing problem. The 
procedures here outlined turned out very well 
in these cases. Thus seemingly incurable dis- 


charging bone cavities were finally and perma- 
nently healed in a satisfactory manner. The cavi- 
ties in the tibia were too high and inaccessible for 


muscle flaps. The skin-lined tracts (Fig. 4C) 
gave no inconvenience. 

Figure 5 illustrates the preparation of an ex- 
tensive cavity in the femur, and shows the method 
of securing the flaps. This technique is not new, 
but from my observation is little practiced. It is 
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nty conviction that a person who has had o 
myelitis for 10 or more years, with dischar 
sinuses and recurrences every year or tw 
entitled to an early, expeditious and perma 
cure, if such is possible of achievement. 
removal of the diseased and infected area in « 
of long standing, by careful excision, leaves | 
chance for contamination and, if infection | 
occur, it should lack virulence after years of 
immunization. For these reasons, liberties 
be taken in making immediate closures. Th 
fore, it has been my custom to make prin 
plastic closures by securing tissue as show: 
Figure 6A, and turning the flaps of fascia, 
and muscle secured from the median and lat 
thigh surfaces, into the cavity, closing the 
flaps over all in one procedure. (Fig. 5B and C.) 
some extensive cases, in which the process in 
ed the whole of the interior of the shaft, as sh 
in Figure 6A, it has been necessary to tur 
tissues from both sides and appose the deep f] 
filling the large cavity completely and closing 
skin as in Figure Bs. 

The following case, a still more extreme o1 
the type just described, will demonstrate its f 
extent. The process invaded one-half of the fe 
and involved the condyles to such a degree 
the disease extended to the cartilages, and t! 
remained but shells of the condyles. Anky 
of the knee had resulted from the effects of 
disease, which had existed for 24 years. 
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apices of the flaps, composed of fat ligaments 
and underlying soft parts over the ankylosed knee 
joint, including periosteum over the condyles and 
tuberosities of the tibia, provided extra length to 
the flaps of the vastus internus and externus. 
The extra length of these very long flaps was 
secured by extending the longitudinal incisions 
in the skin and ligaments below the knee joint, 
1.5 inches; the skin had been reflected and deep 
laps of fat, fascia, and periosteum were taken from 


the lateral surfaces of the ankylosed knee. The fe- 
mur and condyles had been completely excavated 


irom both sides. These long flaps were then 
turned from each side into the hollowed lower 
femur and folded transversely within the cavity 
of the condyles so as to fill completely this portion 
of the very large space. The fascia, aponeurosis, 
and muscles were sutured together, as well as to 
the wound margins, to prevent their retraction. 
Thus, by using these large amounts of additional 
soft tissues to elongate the flaps of the vastus 
muscles, the enormous cavity in the lower half of 
the femur and extending into the condyles was 
filled. Aided by dakinization, delayed or delayed 
primary union was obtained. Figures 6A and B 
illustrate the method of closure and Dakin tubes 
placed as shown in Figure 5C. 

In earlier work, I regularly introduced Dakin 
tubes, and to prevent their immediately becoming 
clogged with clots which would nullify their effi- 
cacy, it was my custom to start irrigation immedi- 
ately with a 2 per cent solution of sodium citrate 
and continue it until the Dakin irrigation was 
established in order to be sure of having patulous 
tubes. By employing this technique in these 
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cases, a sterile wound was maintained, and heal- 
ing by delayed or delayed primary union was 
immediately accomplished, permitting the dis 
charge of the patient in 3 weeks. The patient with 
the severe condition referred to has remained well. 
Previous to being treated as outlined, this man 
had suffered from constantly discharging sinuses, 
with recurrences every year or two, for a period 
of 24 years. In asimilar case the wound closed 
promptly after 35 years of sinuses and recur- 
rences. A series of 16 cases somewhat alike have 
been thus successfully closed by what I have 
termed “delayed” primary healing. 

These operations may vary in degree, according 
to the extent of the disease, and must necessarily 
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vary in their application. I have found dakiniza- 
tion very useful in many cases, but in some of the 
more chronic cases I have not used it. I have 
simply coapted the wound rather loosely and left 
it patulous, and have succeeded without dakiniza- 
tion. It is a matter of judgment as to whether or 
not one need employ Dakin’s solution. In a few 
cases, hypertonic salt solution has furnished a 
satisfactory substitute. Needless to say, my judg- 
ment has failed me in some cases in which I had 
become too bold, and had used no antiseptic 
irrigation. 

The plastic closure of osteomyelitic cavities by 
bone and soft tissue, I repeat, is not new. Experi- 
ence has led me to use it in the manner described, 
with variations in selected cases, and the results 
have been obtained by a primary loose closure of 
the cavity, rather than by a period of primary 
dakinization and closing by a secondary pro- 
cedure. 

One of my principal objects in this work has 
been to limit the stay of the patient in the hospital 
and secure an early permanent healing. 

In the late war, it was found very desirable to 
treat wounds with Dakin’s solution after débride- 
ment; and when the field became clean, the plastic 
work was done as a secondary operation. In civil 


life, many of our cases are of the chronic form, 
repeated operations have been done, the pati: 
having gotten well of the acute disease, but « 
tinuing to be harassed by recurrences o1 
draining sinuses. As previously stated, it is 
conviction that such long suffering individual; 
deserving of permanent cure and that the oj 
tions, therefore, should be radical if neces 
to effect it. In the chronic cases, when infec 
is not particularly to be feared and the pat 
has become, presumably, relatively immune | 
the remaining organisms, one may, in a pri 
operation, do the excavating and plastic ck 
as one procedure, and secure, at least del: 
primary union. In chronic osteomyelitis iny 
ing the whole interior of the bone, whether 

of limited or great extent, the cavity may be | 
by muscle and fat, and sometimes bone, 

thorough removal of the disease. The com; 
closure and healing of the wound in some « 
need not require more than ro days or 2 week 
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LTHOUGH a review of the literature reveals 
numerous reports of operative injuries of 
the ureters, it is probable that relatively 

cases are recorded. This discussion deals 

‘fly with the treatment of some types of such 

uries and is based on the observation and 

-atment of 5 cases. 

In considering the question of operative injury 
| the ureter either from the standpoint of pre- 
«ntion or treatment, the important thing to be 
<¢pt in mind is the preservation of renal function. 
fore entering upon a discussion of the treatment 
| these injuries means of preventing them should 
be mentioned. The presence of a catheter in the 
ureter during difficult operations in the pelvis 
will make it possible easily to avoid the ureter. 
For many years we have routinely inserted cath- 
eters in the ureters of such patients for the De- 
partment of Gynecology at the Wisconsin Gen- 
eral Hospital, and as a result only one ureter has 
been damaged (Case 4 of this series). In this 


case serious pathology was unexpectedly en- 
countered and catheters had not been introduced. 

In treating these injuries the genito-urinary 
surgeon encounters many difficult problems. The 
variations depend upon the age of the injury, its 


distance from the bladder, whether one or both 
ureters are involved, and the type of injury; that 
is, whether it is completely severed, completely 
severed with the removal of a segment, partially 
severed, ligated, or clamped. Suddenly con- 
fronted with the problem of dealing with a 
severed ureter many surgeons adopt the procedure 
of ligation as the best way out of the dilemma. 
Embarrassing circumstances are in this way 
avoided in many cases, but a kidney is rendered 
functionless. Further, in some cases this treat- 
ment results after a lapse of a few days in urine 
draining from the ureter into the peritoneal cav- 
ity, or possibly finding its way to the outside, or 
infection in the kidney may necessitate surgical 
interference. The ligation of a cut ureter under 
circumstances favorable to repair should receive 
our most severe condemnation. 

The method of repairing the ureter when the 
injury is discovered at the time of operation is 
lor obvious reasons of the greatest importance. 
However, since -the genito-urinary surgeon is 
rarely present when the injury occurs he will 
seldom have to deal with this situation. Simple 
ligation is justified only when the condition of 


the patient is too bad to permit an operation for 
repair, for which, of course, more time is re- 
quired. 

A large number of operations have been de- 
scribed for the repair of this type of injury, but 
all are based on the principles of end-to-end, 
end-in-end, or side-to-side anastomoses. As this 
operation will always be infrequently performed, 
a simple method should be adopted and its prin- 
ciples thoroughly understood, so that when called 
upon to repair a ureter the surgeon will not have 
to use a technique with which he is not thoroughly 
familiar. My first opportunity for repairing a 
severed ureter came suddenly. Fortunately, a 
satisfactory repair was made and a_ normally 
functioning kidney was obtained (Case 1). After- 
ward in looking up the subject I found that I had 
adopted the technique described by Dr. Hugh 
Young. This technique seems to combine the 
principles of simplicity, splinting of the ureter, 
maintenance of caliber, and satisfactory drainage. 
It is, I believe, the technique of choice for the 
repair of these ureters with certain exceptions 
which will be mentioned later. The technique is 
as follows: 

A ureteral catheter as large as will freely move 
through the ureter without interfering with the 
circulation is introduced into the ureter and 
passed into the kidney pelvis. Introduction may 
be made through a cystoscope or the catheter may 
be passed each way from the point of injury, the 
lower end being brought out through the urethra 
later. Over this catheter end-to-end anastomosis 
is made with fine catgut, the sutures being passed 
through the serous and muscular layers. With 
satisfactory drainage the catheter may be left 
in place for many days to prevent contraction 
of the lumen during healing. 

Exceptions are to be made when (1) the injury 
is sufficiently low to permit re-implantation into 
the bladder, which is preferable; or when (2) a 
segment has been removed of sufficient length to 
cause tension. If there is tension satisfactory 
healing will not occur and implantation into the 
bowel is the operation of choice. 

In old injuries every case is a law unto itself. 
After appropriate examinations to determine the 
condition of the kidneys and ureters a satisfactory 
procedure must be selected. This may be a 
plastic repair, implantation into the bladder or 
bowel, nephrostomy, or nephrectomy. 


'Presented before the American Association of Genito-Urinary Surgeons at Hot Springs, Virginia, May 4, 1034 
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Fig. 1. Intravenous urogram made nearly 5 years after 
left ureter was completely severed and repaired. The 
kidney pelvis and ureter appear normal. Case 1. 


Case t. Mrs. J. N., a white female aged 24, was operat- 

ed upon, April 9, 1929, by a general surgeon for an inflam- 
’ matory mass of long standing which was located in the 
left side of the pelvis, having originated in the left fallopian 
tube. During the course of the operation it was discovered 
that the left ureter had been severed. Being in the hospital 
at the time, I was called, and with the wound still open 
passed a direct cystoscope into the bladder, and intro- 
duced a No. 6 catheter into the left ureter. When this 
catheter reached the point of severance the surgeon intro 
duced it into the proximal end of the ureter and it was 
passed to the kidney pelvis. The ends of the ureter were 
then anastomosed—end-to-end——with fine chromic cat- 
gut sutures, which were passed through the serous and 
muscular layers. There was never any leakage of urine 
at the point of anastomosis. The catheter was removed on 
the tenth day. Convalescence was smooth and uneventful. 
The patient was discharged from the hospital on the 
twentieth postoperative day in good condition. She has 
been seen at intervals since and has at no time had any 
symptoms referable to the kidney, and the urine has been 
normal. She was last seen in February, 1934, when she 
came for examination at my request. She was free of 
symptoms, the urine was negative, and intravenous uro- 
grams showed normal kidney pelves and ureters. 

Case 2. Mrs. B. was operated upon by a general surgeon, 
\ugust 11, 1931, for the removal of an ovarian cyst. 
\bout 4 centimeters of the ureter which was attached to 
the wall of the cyst were removed. I was called at the time 
and inserted a No. 12 catheter through a cystoscope as 
described in Case 1. The ureter was repaired as in Case 1 
but with considerable tension due to the removal of a piece 
of the ureter. On the seventh day a small amount of 
urinary drainage was noted on the dressing. There was no 
further drainage, and recovery seemed uneventful. The 





Fig. 2. Retrograde urogram (reversed) showing nor 
right kidney and extravasation of medium in peri-uret« 
tissues on left. This was made more than 2 months af 
the injury, the ureter having been repaired and the cath 
left in the ureter for 15 days after the operation. Cas 


catheter which had drained freely was removed on | 
fifteenth day and the patient went home on the nineteer 
day with the wound well healed. Ten days later, howe, 
she developed symptoms of frequent and painful urinati 
and the urine was found to contain considerable pus. 
was treated for several weeks with bladder lavage a 
urinary antisesstics, but was returned to the hospital 
October 13, 1:31, when she had a chill, fever, and pain 
the right side of the abdomen. On cystoscopic examinat 
the right kianey was found to be infected with Bacil 
coli. No urinary spurt was seen on the left side and thoi 
the left catheter apparently passed to the left kidney | 
urogram indicated that it passed into the peri-uret: 
tissues at the point of severance where it was coiled. ‘I 
proximal end of the ureter apparently healed with occlus 
as an intravenous urogram showed no evidence of dy: 
the left kidney pelvis and ureter. 

Case 3. Mrs. H. K., a white female, aged 48 years, | 
a vaginal hysterectomy and repair of cystocele by a gen 
surgeon on March 24, 1931. Following the removal o! 
vaginal pack urine was noted from the vagina. Fr 
cystoscopic and other examinations it was determined t! 
this was due to an injury to the left ureter. On October 
1931, through a left rectus incision the left ureter v 
isolated, freed, and re-implanted into the bladder. C 
valescence was uneventful and the patient was discharg 
from the hospital on the twenty-first day in good conditi 
The patient has been seen at intervals since and has b« 
free of symptoms referable to the urinary tract. She w 
last examined on April 15, 1934, when she was free 
symptoms and the urine was normal. An intraveno 
urogram at that time showed good function in both kidne 
and very little dilatation in the left pelvis. 
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lig. 3. Intravenous urogram 3 years after reimplantation 
of injured left ureter into bladder. The pelvis, calyces, and 
ureter are normal or very slightly dilated. Case: 3. 


Case 4. Mrs. C. M., a white female aged 46 years, was 
operated upon by a gynecological surgeon in November, 
1930, for a very large fibroid tumor. When ligating the left 
uterine vessels a structure thought to be a severed ureter 
was encountered. It was ligated, the abdominal wound was 
closed, and vaginal drainage instituted. A few days after 
operation urine began to drain through the vagina. Four 
weeks after operation an intravenous urogram revealed a 
large left hydronephrosis. A left nephrectomy was per 
formed. Convalescence was uneventful. As ‘urge aberrant 
vessels were found going to both poles of this kidney, it is 
probable that the vessel to the lower pole was at least 
partly responsible for the hydronephrosis. 

CasE 5. A white female, aged 38 years, was first seen on 
June 24, 1931. She presented a letter from her local 
physician who stated that he performed an operation in 
March, 1931, for the removal of cysts from both broad 
ligaments. The left ureter was cut and repaired by in- 
vaginating the proximal end into the distal end. The 
wound healed, but ro days after discharge from the hospital 
severe chills and fever occurred, the wound re-opened and 
urinary drainage was noted. This continued. When we 
lirst saw the patient she was very acutely ill with tempera- 
ture 103-104 degrees, chills, fever, nausea, and vomiting. 
There was free urinary drainage through the old abdominal 
incision, Urine was voided regularly. On cystoscopic 
examination urine was seen spurting from the left ureter 
and indigocarmine appeared in 9 minutes. A catheter met 
an impassable obstruction 3 inches above the bladder. No 
urine was seen coming from the right ureter and indigo- 
carmine did not appear. A catheter met an impassable 
obstruction 5 inches above the bladder. A diagnosis was 
made of complete occlusion of the right ureter, probably 
the result of ligation, and left uretero-abdominal fistula; 
part of the urine from the left kidney draining into the 
bladder and part through the fistula. Operation was 


Fig. 4. Intravenous urogram showing the presence of 
hydronephrosis on the left side which was the side in 
jured. Case 4. 


performed on July 14, 1931. The left ureter was located 
and was found to be firmly adherent to the iliac artery for 
a distance of 1% inches; this was carefully dissected free 
The fistulous tract which passed through the abdominal 
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Case 4. 


rig. 5. Retrograde pyelo-ureterogram, right 
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Fig. 6. Intravenous urogram. The left pelvis, calyces, 
and ureter are moderately dilated. No dye was excreted 
by the right kidney. Case 5 
cavity was dissected from the ureter and the peritoneum 
was Closed. The ureter was then opened above the stric 
tured area and the stricture was widely dilated. Through 
the opening in the ureter a No. 12 catheter was passed up 
ward to the kidney pelvis and downward through the 
bladder to the outside. The ureter was sutured and the 
wound closed with drainage. As a result of the free drain- 
age the patient’s condition in a few hours was better than 
before the operation. The catheter drained freely and in 
large quantities and there was no urinary drainage on the 
dressings. The patient died suddenly on the third post 
operative day, apparently from an embolus, though this 
could not be confirmed as autopsy was refused. 


There are in the literature many case reports 
in which it is assumed that a satisfactory result 
has followed a ureteral repair, but few in which 
the question is proved by appropriate follow-up 
examination. In 1929, Curtis reported a case in 
which a satisfactory result followed an end-to-end 
anastomosis and stated, “‘I believe that this is the 
only recorded case in which end-to-end anastomo- 
sis of the ureter has been followed by clinical 
proof of normal kidney-ureter function.”’ To the 
successful proven cases we add Case 1, and as 
further proof of the well known fact that the 
absence of symptoms following the repair of a 
ureter does not prove the result satisfactory, we 
cite Case 2 in which complete healing with occlu- 
sion occurred after the removal of an indwelling 


Fig. 7. Bilateral ureterograms (retrograde rever 
Catheters could not be passed to kidneys as one urete: 
completely occluded and the other was nearly occlucd: 
the point of injury. Case 5. 


catheter which permitted free drainage from 
kidney for 15 days after the operation. 


CONCLUSIONS 


1. Normal kidney-ureter function may be 
tained following complete severance of a ul 
by end-to-end anastomosis over a ureteral « 
eter. 

2. Simple ligation of a severed ureter is con 
indicated if the condition of the patient 
permit a conservative operation. 

3. The absence of symptoms following 
repair of a severed ureter does not prove 
result satisfactory. 

4. In old injuries of the ureter a suitable | 
cedure must be adopted to each case. Re 
plantation into the bladder is desirable if possi 
Implantation into the bowel, nephrostomy 
nephrectomy may be indicated. 
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THE PROGNOSIS OF THYROID CANCER 


HOWARD M. CLUTE, B.Sc., M.D., F.A.C.S., Ann SHIELDS WARREN, M.D., Boston, MAssacuusetts 


[ is generally recognized by all students of 

thyroid cancer that considerable confusion 

exists because of a terminology which varies 
wi'h each author and because of different inter- 
pretations of the histology. We believe that, in 
the last analysis, histological studies of thyroid 
cancer are of value only as they benefit the clin- 
ic\l management of thyroid cancer cases. At- 
tenpts to associate certain histological pictures 
with more or less precise clinical findings have 
been made by pathologists since the days of 
Virchow. Such studies have proved of definite 
value in the clinical management of cases of 
buccal malignancy, bladder malignancy, bone 
malignancy, and so forth. It is logical to apply 
these methods to a study of cancer in the thyroid, 
and we believe that by this method very definite 
help is provided to the clinician. 

It has long been apparent to clinicians that 
certain types of malignancy in the thyroid were 
relatively benign, slow growing, and more or less 
amenable to treatment. It has been equally 


apparent that other cases of thyroid malignancy 
were extremely rapid in their course, and entirely 
uninfluenced by treatment. It is our experience 


that these clinical types are characterized, in 
general, by very definite histological anatomy and 
that the clinical grades of thyroid malignancy fall 
readily and easily into corresponding histological 
classes. 

Our studies of thyroid malignancy first corre- 
lated these findings in 1929 (2) but in 1931 (3) 
the present method of grouping thyroid malig- 
nancy both from the clinical and the histological 
findings was emphasized. Increasing experience 
in the method that we discussed in 1931 has dem- 
onstrated to us its distinct value. We have 
repeatedly been able to predict the histology of 
certain thyroid cancers from our clinical obser- 
vation of the patient before operation and we 
have usually been correct in our clinical prog- 
nosis of thyroid patients once the histology of 
the cancer had been presented to us by the 
pathologist. 

We divide thyroid cancer into three clinical 
groups. In group I we have the patient with low 
or potential malignancy. In group II we have 
the patient with definite but not hopeless malig- 
nancy, and in group IIT we have the patient with 
severe and usually incurable malignancy. Pa- 
tients can be placed in these clinical groups on 


the histology of their tumors. Only by this com- 
bined histological and clinical grouping can an 
adequate prognosis be given and a constant back 
ground for comparison of results be obtained. 


MATERIAL FOR STUDY IN THIS PAPER 


In this review there are included 226 cases of 
cancer of the thyroid in which we have histo 
logical sections for study. The great majority of 
these patients have been operated upon, but in a 
few of the cases only autopsy material is avail- 
able. These 226 cases have been seen in the 
Lahey Clinic up to January 1, 1932. None of the 
cases occurring in the Clinic during 1932, 1933, 
or 1934, has been included. 

Up to January, 1932, there have been 18 addi- 
tional inoperable cases of cancer of the thyroid 
in the Clinic which are not included in this study. 
Since no tissue was available in these cases they 
could not be classified histologically. All 18 are 
now dead. 

Many of these 226 cases of cancer of the thy- 
roid have been previously studied and reported 
upon. Thus, in 1929, Clute and Smith (2) report- 
ed 67 cases of malignancy seen in the Lahey 
Clinic, and in 1931 we (3) made a further study 
of all thyroid malignancy in the Clinic including 
those previously reported. ‘The present study 
includes the cases reported in these two previous 
papers and such new cases as have occurred in the 
Clinic up to January 1, 1932 (Chart 1). 

A constant follow-up of all cancers of the thy 
roid seen in the Clinic is maintained. In the 
group I cases, the least malignant type, only 6 
were completely lost. In groups II and IIT no 
cases were lost. We have, therefore, a 97 per cent 
follow-up on the 226 cases of thyroid cancer 
reported in this paper. 

The papers on thyroid malignancy by Wilson, 
Graham, Pemberton, Wegelin, and Haagensen 
have well summarized the older literature as well 
as presented important new facts. It is unneces- 
sary to review again the literature on this subject 
which these writers have covered. 


GENERAL CONSIDERATION OF CANCER OF THI 
THYROID 
Symptoms. ‘The classical symptoms, so called, 
of cancer of the thyroid are really those of the 
end stages ofgthyroid malignancy. A_ rapidly 
growing goiter with irregular lobulation, distort- 
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Fig. 1. Fetal adenoma with blood vessel invasion, 
malignant. No. 4858. 150 


ing the usual symmetrical shape of the thyroid 
gland is rarely present until the condition is 
hopeless. Hoarseness, stridor, choking, inability 
to swallow, all appear late in the disease as inva- 
sion of the larynx, laryngeal nerves, trachea, and 
cesophagus take place. While we must state these 
symptoms and recognize that they arise in the 
final stages of this disease, it is much more im- 
portant to be familiar with the earliest findings 
suggestive of thyroid cancer. 


Fig. 2. Papillary cystadenoma, malignant. No. 21067. 
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In the early stages of thyroid malignancy, j 
as in the earliest stages of cancer of the bre: 
there are no symptoms which are positive ; 
diagnostic. The significant and suggestive fi 
ings, however, which point to the possibility 
cancer in the thyroid are the slow growth of 
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Adenocarcinoma, alveolar type. 
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Vig. 5. Squamous cell carcinoma. No. 6003. 
adenoma over a period of weeks or months. In- 
creasing firmness of the tumor and the occurrence 
of a sense of pressure in the neck with lack of 
freedom of its movement on palpation is also seen 
in relatively early stages. 

Clinically, we must differentiate thyroid tumors 
suspected of malignancy from cases of chronic 
thyroiditis of the Riedel’s type and the Hashi- 
moto type, from cases of acute thyroiditis and 
from cases in which there has been a sudden 
hemorrhage into a benign adenoma. 

Riedel’s struma is perhaps as frequently mis- 
taken for cancer of the thyroid as any thyroid 
swelling. Not infrequently the final differentia- 
tion of this tumor is made only by histological 
study of sections. In general, however, Riedel’s 
struma is diffusely and usually bilaterally of a 
stony hardness but the enlargement of the thy- 
roid is symmetrical. There are, as a rule, no 
nodules and the superior poles and inferior poles 
on each side can be felt to be much like those of 
anormal gland, though enlarged. There is rarely 
fixation of the tissues in the neck in spite of the 
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Carcinoma of Hurthle cell type. No. 21145 


hard thyroid tumor, nor is there evidence of 
recurrent laryngeal paralysis. Local tenderness 
is often noted in Riedel’s struma. 

In Hashimoto’s thyroiditis or struma lympho- 
matosa, we have a rare type of firm thyroid 
enlargement which, like Riedel’s struma, is ap- 
parently of an inflammatory nature but which 
is marked by a diffuse lymphoid infiltration of the 
thyroid and by a definite enlargement of the 
entire thyroid. Here, also, there is no diffuse 
involvement of the tissues of the neck, the en- 
largement maintains the usual contour of the 
thyroid gland but is firm and hard and very fre- 
quently is considered to be a case of chronic 
thyroiditis. Here the correct diagnosis is gener- 
ally impossible until histological 
made. 

In acute thyroiditis, the history is usually very 
suggestive of the type of lesion. In most cases a 
preceding respiratory tract infection has occurred. 
Within a few days or weeks a tender enlargement 
of one or both lobes of the thyroid gland appears. 
On palpation the thyroid is found to be sym- 
metrically or unilaterally enlarged. The enlarge- 
ment, however, retains the general contour of 
the gland. There is very marked and definite 
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local tenderness. Often there is a low fever, and 
occasionally evidences of hyperthyroidism of mild 
degree are present. 

Hemorrhage into a thyroid adenoma may pro- 
duce a most confusing picture. The history, how- 
ever, in most cases gives the correct diagnosis. 
The patients may or may not have previously 
noted a goiter. Suddenly, as a rule following 
exertion, the adenoma of the thyroid increases 
definitely in size. This swelling occurs in the 
matter of a few hours or a day and is associated 
with marked local tenderness and at times with 
symptoms of choking and pressure in the neck. 
The tumor, following hemorrhage, tends to sub- 
side slowly over a period of days or a few weeks. 
Such a history differentiates at once the firm, 
hard swelling which is present on examination 
in these cases as due to a recent hemorrhage and 
not to malignant degeneration. Malignant de- 
generation of an adenoma though it may be rapid, 
is never a condition developing within a matter 
of hours or 1 or 2 days. 
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Carcinoma simplex, diffuse type. 


Thyroid malignancy is suspected, then, beca 
of a firm, hard discrete type of tumor in 
thyroid gland, because of recent growth, eit 
slow or rapid, and because of secondary eviden 
of pressure such as difficulty in swallowing ; 
breathing, and hoarseness. Thyroid maligna: 
soon leaves the normal contour of the thy: 
gland to grow in an irregular and unrestrai) 
manner and to become adherent to adjac 
structures. In a few cases, the presence of 
larged lymph nodes near the goiter is suggest 
of the presence of malignancy. In rare cases by 
metastases may be the first indication of 
presence of malignancy in an apparently ben 
adenoma. 

Sex. In 226 cases here studied, 1908 were 
males and 28 males, an incidence of 7 females 
1 male. The incidence of thyroid disease is 
general much greater in women than in m 
During the past 5 years, 4,779 patients w 
operated upon for goiter. Of these 648 were n 

an incidence of 7 females to 1 male for 
thyroid disease. The similarity in these figu 
is impressive, and may indicate the common ori; 
of cancer in previously diseased thyroids. 

Age. Cancer of the thyroid while appeari 
most commonly in middle life may neverthel: 
appear at any age (Chart 2). The young 
patient in the series was 9 years of age. Incre: 
ing experience with thyroid malignancy has de 
onstrated to us the great fallacy of thinking t! 
youthfulness of the patient precludes the prese! 
of cancer of the thyroid. Of our patients 8 wi 
20 years of age or less, and 2 of these have <i 
of cancer, 1 aged g and 1 aged 13. Furthermo 
it is to be noted from the chart that 39 of « 
patients (or 16 per cent) were less than 31 ye: 
of age, and 77 or more than one-third of all « 
patients were less than 41 years of age. 
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Giant cell carcinoma. No. 11245. 365. 


Fig. 9. 


‘The age distribution chart shows that there is 
a preponderance of group I thyroid tumors in the 
age of greatest sex activity, the great majority 
of these patients being 20 to 50 years of age 
(Chart 3). No such marked association with the 
active reproductive period is noted in the more 
malignant tumors of group II or group III which 
in fact tend to be more common after middle life 
(Charts 4 and 5). 

Previous goiter. It has been stated by differ- 
ent writers on cancer of the thyroid that an 
adenoma of the thyroid or an adenomatous goiter 
preceded the malignancy in go per cent or more 
of all cases of thyroid cancer. We have attempted 
to obtain accurate figures as to the presence of a 
pre-existing goiter in our group of cases. Such 
figures, however, are open to a certain amount of 
question because of fallacious observations by 
patients. In many cases, however, the pathology 
of the gland establishes the presence of an ante- 
cedent adenoma. We may generalize from this 
series and say that a goiter was almost invariably 
present for an appreciable time before operation 
in the patients of groups I and II. In group III, 
however, we find that often no goiter was noted 
longer than a few weeks or months before opera- 
tion. 

Cancer may occur coincidentally with exoph- 
thalmic goiter. We have in our records 4 cases 
of exophthalmic goiter and coincident malignancy 
of the thyroid gland (1). In these cases it is our 
belief that the malignancy occurred in a coincident 
adenoma in the hyperplastic gland but that the 
hyperthyroidism was related only to the presence 
of hyperplasia in the otherwise normal thyroid 
tissue. 


Fig. ro. Fibrosarcoma. No. 

We have no evidence that hyperthyroidism 
arises as a result of the activity of malignant 
thyroid tissue itself. There is, however, evidence 
that some thyroid malignancies have secretory 
power. The classical example of function is af- 
forded by Eiselsberg, who reported the develop- 
ment of hypothyroidism in a woman after complete 
excision of an adenomatous thyroid gland. With 
the development of a large nodule in the sternum 
the hypothyroid symptoms disappeared, but on 
removal of the sternal nodule, which proved to be 
a metastatic adenocarcinoma of the thyroid, she 
again became hypothyroid. The presence of ac- 
tive principle in the tissue of struma ovarii has 
also been well established. 


GROUP I. LOW OR POTENTIAL MALIGNANCY 


Group I is divided pathologically into 2 classes: 
(1) adenoma with blood vessel invasion and (2) 
malignant papillary adenocystoma. We place 
first the adenoma with evidence of blood vessel 
invasion (7). The adenoma is of usually undif- 
ferentiated type, either embryonal, consisting of 
simple stalks of thyroid cells without evidence of 
alveolar formation, usually arranged in a loose 
cedematous stroma; or fetal, with numerous small 
follicles, often showing no colloid, with some cords 
or stalks of undifferentiated epithelial cells (Fig. 
1). The stroma in these is also frequently abun- 
dant and oedematous with thin walled vessels, so 
just what we can regard as significant blood vessel 
invasion is uncertain. In 1,114 adenomata exam- 
ined by Warren, 3.1 per cent showed varying 
degrees of invasion of blood vessels and to per 
cent of these died of metastases. Adenomata in 
which fully developed carcinoma is present are 
not included in this group, but are classified under 
the appropriate type of carcinoma. 
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Fig. 11. Artist’s drawing of autopsy specimen. 
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Patient aged 60. 


histologically adenocarcinoma of the thyroid 


with blood vessel invasion. Note the growth of tumor tissue through 
the subclavian and innominate veins into the superior vena cava. 
A similar case was previously reported in 1929 from this Clinic (Ref- 


erence No. 1). 


When grossly demonstrable invasion of vessels 
is present there is no question as to the malig- 
nancy of the tumor. In the group in which there 
is microscopic evidence of invasion only, there is 
a g5 per cent chance that the tumor is not actually 


malignant. However, the appearance of the 5 
per cent which metastasize and kill and the 95 
per cent which do not is identical. Thus the only 
safe course is to regard all relatively undifferen- 
tiated adenomata showing any evidence of blood 
vessel invasion as potentially malignant, and 
those showing gross evidence of blood vessel inva- 
sion as definitely malignant. Rarely in this type 
of tumor is it the metastasis, particularly the 


metastasis to bone, that first calls attention to 
existence of a thyroid adenoma with blood ve 
invasion. We have never seen an adenoma met \: 
tasize or recur locally without evidence of bl: 
vessel invasion. 

It is important in searching for evidence 
blood vessel invasion not to be misled by bit 
thyroid tissue adventitiously caught in the ves 
during the preparation of the sections. Defi 
evidence of invasion of the vessel wall and of in' 
vascular proliferation is essential. Invasion 
the capsule may or may not accompany vasc' 
invasion. Haagensen, in his recent discus: 
of radiosensitivity of thyroid malignancy, « 
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Chart 1. Tabulation of cases in 


these groups. 


not speak of this type of tumor as a separate 
entity. 

We regard papillary adenocystomata as malig- 
nant if they show evidence of capsule, blood 
vessel, or lymph vessel involvement. Inasmuch 
as the excellent study by Moritz carefully dis- 
tinguishes the various recognized types of papil- 
liferous tumors of the thyroid, we will not attempt 
to summarize the various forms of tumors of 
papillary type which may be encountered but will 
describe here only that type included in this 
particular group. 

The tumor is cystic, grossly capsulated, some- 
times with gross evidence of ingrowth into veins. 
Origin from aberrant thyroid tissue is not infre- 
quent. At times the origin of the tumor may be 
multiple, although it is very difficult to dis- 
tinguish between multiple origin and lymph node 
metastases. On section, contents of the cyst are 
usually fairly scanty, sometimes serous, and more 
often blood tinged. Rarely, evidence of calcifi- 
cation is present in some of the pepilla. Under 
the microscope we see usually a fairly dense 
fibrous capsule, often invaded in one or more 
places by ingrowth of tumor tissue, and a tracery 
of branching papilla, usually with a fairly obvious 
stromal cord carrying an abundant blood supply 
and lined with a single layer of epithelium ranging 
from cuboidal to high columnar (Fig. 2). Nuclei 
are not placed uniformly toward the base of cell 
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as in the case of the more delicate papillary pro- 
jections seen in the follicles in thyroid hyper- 
plasia, but they may occur in almost any position 
in the cell, often occupying the center. Mitotic 
figures vary in their frequency although usually 
on prolonged search some can be found. These, 
however, are of but little avail as distinguishing 
the lesion from the epithelial changes of hyper- 
plasia inasmuch as here also mitotic figures may 
be encountered in the epithelium. We regard 
invasion of the capsule, invasion of the blood 
vessels or of lymph channels as being requisite 
for the determination of malignancy in this type 
of tumor. 

The marked radiosensitivity of this type of 
tumor is to be expected because of its papillary 
character. This is a feature usually associated 
with a good response to radiation in whatever 
organ the tumor may arise. 

The clinical history of the group I patients is 
at times suggestive of the lesion which is found 
on histological examination. A goiter had been 
present in certainly go per cent of these patients 
for months or years before they came to operation, 
and as a rule the adenoma had shown no rapid 
change in size. The patients, however, not infre- 
quently state that it had slowly become larger 
over a period of months or years. This growth 
should arouse the suspicion of possible malignant 
degeneration. 
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Chart 2. Age distribution of cancers of the thyroid with 
fatalities of each age decade. 


On examination the majority of patients show 
a discrete adenoma of the thyroid which is often 
slightly firm but usually is freely movable. Oc- 


casionally the adenoma feels quite hard and this 
strongly suggests malignant degeneration. In a 
few cases the process has advanced to such a de- 
gree that the tumor is large and firm and hard, 
diffusely attached to the overlying tissues and 
obviously malignant. This finding, however, is 
a very unusual one among those cases which are 
classified under group [. 

On clinical examination it is occasionally pos- 
sible to decide whether the tumor is an adenoma 
with blood vessel invasion or a papillary adeno- 
cystoma. If several nodules are felt along the 
course of the jugular above the tumor, they sug- 
gest very strongly that a papillary adenocystoma 
is to be suspected. 

Of the 99 patients having adenoma with blood 
vessel invasion, 85 are followed to date, 8 others 
were followed for over 3 years before they were 
lost, and 6 could not be traced. Three patients 
in the 99 are known to have died of cancer of the 
thyroid, and 1 patient is still alive with a large 
recurrence present in the neck. Three others 
have died of causes unrelated to their goiter. Of 
the 99 patients 86 are well and free from cancer 
of the thyroid. 


of Cases 


No 


z-Z0 


Chart 3. Age incidence of group I cases of thyroid 
cancer. Note the large numbers in this group occurring 
in early adult life. 


Of the patients having adenoma with blood 
vessel invasion 89 were females and 10 were miles. 
The age distribution for the cases with adenoma 
with blood vessel invasion follows closely the age 
distribution for all the cases in group I as shown 
in the chart. 

The cause of death in 3 patients with adenoma 
with blood vessel invasion in each instance was 
local recurrence of the growth with metastases 
into the mediastinum and into the lungs. In 2 
patients death occurred 5 years after the opera- 
tion, and in the third patient within 1 year. In 
all 3 patients, however, it was evident for over 
3 years that cancer of the thyroid with extensive 
invasion was present before death occurred. 

Of the 51 patients with papillary adenocystoma, 
all save 1 were followed to date, and the 1 patient 
when lost was known to have been well 3 years 
after operation. Of these 51 patients, 36 are 
well with no evidence of malignancy, and 8 have 
died of non-related causes. Four patients have 
died with local recurrences of whom 1 also had 
a metastasis in the brain. Two other patients in 
the group have large recurrences present now in 
the neck which are apparently quiescent under 
X-ray treatment. 

Nine of the papillary adenocystoma patiénts 
were males and 42 were females—about 1: 
The age distribution follows that of the group, 
there having been 1 case (fatal) in a boy of 
and 6 cases in the sixth decade. 

The deaths and recurrences in the papillary 
adenocystoma cases resemble in their clinical hi 
tory very much the deaths occurring in patien's 
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Chart 4. Age incidence of group IT cases which tend to 
be increasingly common in middle age. 


having adenoma with blood vessel invasion. 
There were 4 deaths in the patients with papillary 
adenocystoma from cancer of the thyroid. All of 
these patients showed local recurrence with slow 
extension into the surrounding tissue. Two of 
these patients were inoperable when first seen, 
yet following biopsy and X-ray treatment, 1 lived 
3 years and the other 1 year. 

Two of the patients in the group have definite 
recurrences in the neck with extension into the 
mediastinum and into regional lymph nodes, one 
of which has been present, although held quiescent 
with X-ray, for 3 years, and the other for 4 years. 
One of the patients with the persistent recurrence 
was inoperable at the first operation, and only a 
biopsy was done. Following a year of X-ray 
treatment, however, it was possible to remove a 
large proportion of the tumor, and 4 years after 
this, he was still well though nodules were present 
in his neck. 

Our follow-up studies, then, of these 150 pa- 
tients of group I type are complete for 135, or 
go per cent. Nine were lost after having been 
followed and found well for 3 years. Of the 144 
cases, 7, or 5 per cent, had died as a result of 
cancer of the thyroid and 3 others had definite 
recurrences. This means that 10, or 7 per cent, 
of the 144 patients followed in group I were dead 
or had recurrences from cancer of the thyroid. 
In our previous study in 1931 the mortality of 
group I cases was 4.5 per cent and it is gratifying 
to note that as several more years have passed in 
this group of patients, on further follow up, there 
is no tendency to increase the mortality from 
thyroid cancer recurrence. All recurrences or 
metastases in this group have occurred within a 
year after operation. 

While a great many of the patients in group I 
have had X-ray treatment as a routine for the 
first year following their operation, there have, 
nevertheless, been many other patients who have 
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Chart 5. Age incidence of group III cases which like 
group II occur most frequently at middle and old age. 


had no X-ray treatment. It is not apparent to 
us, therefore, that failure to have recurrence fol- 
lowing the removal of the group I type of cancer 
is due to the use of X-ray treatment. There is no 
doubt, however, that tumors in group I are quite 
susceptible to X-ray treatment since we have in 
several cases seen inoperable tumors shrink to 
such proportion that their radical removal was 
possible after X-ray treatment. It is also our 
experience with the recurrent cases that extension 
of the growth has been markedly slowed and 
limited by persistent X-ray treatment after oper- 
ation. 

In all group I patients, recurrence tends to take 
place along the veins of the neck following the 
course of the blood stream toward the heart> 
Nodules, therefore, appear in the mediastinum 
and in the lung. Local extension by penetration 
of the capsule by the growth also appears as a 
rule within a few months after operation if recur- 
rence is to appear. Metastasis of the papillary 
adenocystoma frequently occurs by the lymphatic 
stream with involvement of the regional lymph 
nodes. 

For the group I patients then, we may state: 
first, that all of the patients dying from cancer 
of the thyroid of the group I type have been 
patients with clinically obvious cancer of the 
thyroid which was far advanced at the time of the 
original operation, and had been present for 
months or years before operation. All of the 
patients with local recurrences had extensive 
growths at their first operation and recurrences 
were apparent within a year after operation. Only 
the clinical findings indicate the prognosis in these 
cases since the histology is alike in all. Finally, 
in none of the patients that we have followed in 
this group has any recurrence appeared when the 
patient was well to clinical and X-ray examination 
a year or more after the original removal of the 
thyroid tumor. 
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GROUP Il. ADENOCARCINOMA OF THE THYROID 


In group II we place all cases of adenocarci- 
noma of the thyroid. Here, although the lesion 
is unquestionably malignant there is some hope 
of cure and much chance of long relief and pallia- 
tion by active treatment. In these tumors the 
usually accepted criteria of malignancy, ana- 
plasia, and invasion of surrounding tissue, are 
obvious, but the degree of preservation of glandu- 
lar structure varies considerably. In all of the 
tumors of this group, however, we expect to find 
some evidence of glandular structure and alveolar 
formation. Histologically the group may be 
readily divided into two forms: the papillary 
adenocarcinoma and the non-papillary or alveolar. 

The papillary form of adenocarcinoma differs 
from the malignant papillary cystadenoma of 
group I, by having more than one layer of epi- 
thelium over many of the papillary projections 
(Fig. 3). There is a greater variation of size and 
shape in the epithelial cells and a definitely 
greater extent of invasion, not only of the cap- 
sule, which is often indistinct or non-existent, but 
of the surrounding thyroid tissue and muscle as 
well. Mitotic figures are usually fairly frequent 
in the cells and tumor giant cells are occasionally 
encountered. In this type of cancer, distant 
metastasis is rarely seen but regional lymph nodes 
are frequently involved, whether by direct exten- 
sion or by lymphatic metastasis is uncertain. 

The alveolar type of adenocarcinoma, as has 
been brought out by Haagensen and others, pre- 
sents a fairly wide variety of histological types. 
These range from forms resembling the more ana- 
plastic of the adenomata (corresponding to the 
wuchernde Struma of Langhans) with predominant 
alveolar arrangement and not infrequent col- 
loid-containing follicles, to tumors made up of 
cells barely recognizable as of thyroid origin with, 
however, some maintenance of alveolar structure 
(Fig. 4). Even in the less differentiated forms, 
however, we can distinguish them from adeno- 
mata with blood vessel invasion by the slight or 
absent evidence of encapsulation, by the free in- 
vasion of surrounding structures, whether thyroid 
itself or muscle, and by a distinct degree of ana- 
plasia of the cells, many of which are small, 
hyperchromatic, and ill-defined. In. practically 
all the carcinomata of this group, evidence of 
either blood vessel or lymphatic invasion can be 
found, if search is made. So far as we can judge 
from illustrations, some of the tumors included 
in the wuchernde Struma we place in the group 
of adenoma with blood vessel invasion rather 
than in the group at present under discussion. 


One special, though rarely occurring, variety 
of the adenocarcinoma is the so called Hurthle 
cell carcinoma (Fig. 6). We have had but one 
clear cut example of this type although portions 
of some of our other adenocarcinomata have 
shown large clear acidophilic cells of the sort con- 
sidered to be characteristic. The similarity }ye- 
tween these cells and certain of the changes jn 
thyroid cells most frequently encountered in inv 
lutions following primary hyperplasia led us to 
follow Ewing and others in considering this tumor 
as a true thyroid carcinoma rather than as of 
parathyroid origin as suggested by Eisenberg aii 
others. While admittedly the cells resemble the 
oxyphil cells of the parathyroid, they appear to us 
to resemble even more closely the acidophilic 
phase occasionally encountered in the thyroid 
epithelium itself. 

Because of the diverse character of this group 
it is rather difficult to lay down any general state 
ment as to its probable behavior in regard to 
metastasis. Undoubtedly, it would be desirable 
to separate the extremes of the group, but when 
the adenocarcinomata are assembled they grade 
so imperceptibly from one to another that any 
establishment of a dividing line would be pure|y 
arbitrary. 


CLINICAL COURSE OF GROUP II CASES 


The typical clinical findings in the group II 
patients are in many respects similar to those 
present in the group I cases with the exception 
that the course of the disease is more obvious!\ 
rapid, more definitely malignant, and more clear|\ 
serious. 

The usual history of the patient with adeno 
carcinoma of the thyroid is that a goiter has been 
present for many years but within a short time, 
perhaps 6 to 8 weeks, definite and obvious growt! 
of the tumor has occurred. The patient frequent 
ly notes pressure symptoms as the tumor enlarges. 
These may be choking attacks or simple sensations 
of fullness in the neck. Hoarseness may occur 
early in these cases if the tumor lies near the 
recurrent laryngeal nerve. 

On examination the usual finding is a discrete 
adenoma of the thyroid which is hard and firm 
and may be fixed to the surrounding tissue. It 
gives the examining finger the definite sensation 
of malignant tissue localized in a small area. In 
the more unusual cases the lesion is frankly an 
extensive malignancy obviously inoperable with 
wide involvement of all the tissue in the neck. 

Three of the patients of group II were males 
and 28 were females—1:9. Adenocarcinoma is 
most commonly a disease of middle and late 
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life as is seen from the chart. It is important to 
note, however, that examples of this type of 
tumor may be seen in youth. 

In the group II cases there were 31 patients all 
of whom have been followed to date. Seventeen 
have died of cancer of the thyroid while 4 others 
show definite evidence of recurrence. In other 
words, 54.8 per cent of the patients in this group 
have died of cancer of the thyroid and 68 per cent 
have died or have a recurrence of the disease. Ten 
are alive and well with no evidence of trouble. 

In g or over half of the 17 fatal cases in group II 
minor operations such as biopsies alone or trache- 
otomies or decompressions of the prethyroid 
muscles were done at the time of operation, and 
death occurred within days or weeks of this pro- 
cedure. In 3 of the 8 remaining cases, radical 
removal of the obviously malignant tumor was 
followed by rapid recurrence and death. In 5 of 
the patients, however, radical operation plus 
X-ray treatment seemed definitely to delay the 
fatal results, death not occurring until some 2 to 
5 years later. 

Recurrences in these fatal cases were noted 
most commonly along the jugular vein and in the 
superior mediastinum (Fig. 11). Metastases to 
the lungs were frequent. In 1 patient metastasis 
was apparently found in the pancreas at an ab- 
dominal operation 2 years after the removal of 
the adenocarcinoma from the thyroid. At this 
time no evidence of local recurrence was noted 
but sections from the pancreas were consistent 
with adenocarcinoma of the thyroid. 

Four of the patients in group II are still alive 
with definite recurrences of their malignancy. In 
all 4, examination of the neck shows large, hard, 
firm, fixed masses extending downward into the 
superior mediastinum. In 2 of these patients 
X-rays of the chest show definite metastatic 
nodules present in the lungs. All of these patients 
have had intensive X-ray treatment, and their 
recurrences have been known to be present for 
6 years, 5 years, 4 years, and 3 years, respectively. 
In 3 other patients, recurrent nodules which had 
become localized and more or less discrete follow- 
ing long X-ray treatment, have been removed at 
second operations. In all of these patients, how- 
ever, further recurrences have been noted follow- 
ing this secondary removal. 

The ro patients who are well have gone from 3 
to g years with no evidence of difficulty. 

When we reported on cancer of the thyroid in 
1931, we found that the mortality in group II for 
the adenocarcinoma cases was 23.9 per cent. 
With longer follow up of these same patients and 
others of this group, however, we note that the 
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mortality now is more than double, 54.8 per cent. 
It seems very clear that adenocarcinoma of the 
thyroid is a relatively slowly growing tumor; 
nevertheless, a most serious one since recurrences 
and deaths from cancer occur years after an 
apparently successful removal of the growth. 

It is apparent that X-ray treatment has a very 
salutary effect upon these adenocarcinomata and 
we believe that it has added to the longevity of 
patients who had obvious recurrences of the 
tumor. Furthermore, in other cases, inoperable 
tumors have become operable after intensive X- 
ray treatment. It is not apparent, however, that 
the further removal of these collections of malig- 
nant tissue that have become more discrete fol- 
lowing X-ray treatment has been followed by any 
cure of the disease. As time goes on in these 
patients, brawny induration and thickening of the 
neck with deeply placed malignant nodules have 
always been present. Haagensen reports a 71 
per cent primary regression with radiation in 
cases of group II and a mortality of 57 per cent. 


GROUP III. HOPELESS MALIGNANCY 


We include in group IIT the most highly malig- 
nant tumors. These we have subdivided into 4 
classes: the squamous cell or epidermoid carci- 
noma; the carcinoma simplex or small cell carci- 
noma with evidence of alveolar formation which 
may be either compact or diffuse; the giant cell 
carcinoma, often called carcinosarcoma or giant 
cell sarcoma; and the fibrosarcoma, which is ex- 
tremely rare. We do not include in the group the 
lymphosarcomata. We have yet to see a lympho- 
sarcoma giving clear cut evidence of primary 
origin within the thyroid in spite of the frequency 
with which lymphoid infiltration of this organ is 
seen. In general we believe most of the so called 
primary lymphosarcomata of the thyroid to be 
small cell carcinomata of the diffuse type. All 
the tumors of group III are characterized by 
marked anaplasia, by frequent invasiveness, by a 
considerable degree of mitotic activity, and by 
relatively free metastasis. 

Although the clinical course of the group III 
cases is decidedly uniform, the pathological ana- 
tomy is varied. In the class of the squamous or 
epidermoid type of carcinoma, our only case gave 
evidence of origin from the thyroid stalk and may 
represent development from an embryonic rest 
or possibly from metaplasia of persisting thyro- 
glossal duct epithelium. ‘The presence of defi- 
nitely keratinized cell membrane, intercellular 
bridges, and frequent formation of epithelial 
pearls leaves no question as to the nature of this 
tumor (Fig. 5). 
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The second type of tumor in group III, the 
small cell carcinoma or the carcinoma simplex, 
shows no evidence of alveolar formation, thus 
distinguishing it from tumors of group II. The 
type cell is often small, polyhedral, and ill defined 
varying markedly in its relation to adjacent tumor 
cells and to the stroma (Fig. 7). Usually it has 
a large hyperchromatic, although occasionally 
vesicular, nucleus. Mitotic figures vary a great 
deal, sometimes being very frequent and other 
times rather rare. Invasion of the surrounding 
tissues is always marked, and blood vascular or 
lymphatic invasion practically always demon- 
strable. In the compact type of small cell cancer 
the epithelial cell masses occur in large or small 
clusters, closely approximated with one another, 
with intervening bands of stroma. This structure 
is usually maintained in the metastases. In the 
diffuse type (Fig. 8) similar cells are scattered 
through the stroma, either occurring singly or in 
clusters of 2, 3, or 4, as seen in the section. The 
cytoplasm is indistinct and ill defined, the nucleus 
prominent and hyperchromatic. Often the nu- 
cleus is practically all of the cell that can be seen. 
This, coupled with the irregular scattering of the 
cells through the tissues, is undoubtedly strongly 
suggestive of lymphoblastoma. However, we feel 
the nucleus to be distinctly of epithelial type and 
the tendency to clumping of the cells in some 
areas to be suggestive of carcinoma rather than 
lymphoblastoma. Metastases of this type of 
tumor are widespread and rarely have we seen a 
very definite epithelial type of growth in the 
metastases. As further aid in differentiating 
these tumors from lymphosarcoma, the response 
to radiation is of value. In marked contrast to 
the radiosensitivity of tumors of the lympho- 
blastic series, this particular type of thyroid car- 
cinoma is, in our experience, absolutely radio- 
resistant. Moreover, in the lymph node metas- 
tases the epithelial character of the cells, and the 
manner of growth clearly distinguish the lesion 
from lymphoblastoma. 

As to the specificity of type of the giant cell 
carcinoma of the thyroid there is no question. 
Here again, however, there is dispute as to the 
exact nature of the tumor cells. We regard them 
as epithelial. This point was clearly demonstrat- 
ed recently by Smith. This tumor often presents 
one of the most bizarre pictures encountered in 
oncology. Almost every conceivable size and 
shape of cells with marked variation of nuclear 
structure are seen (Fig. 9). Mitoses are fre- 
quently present and often are atypical to a start- 
ling degree. There is a strong tendency for rather 
plump spindle cells to predominate, although at 


times polyhedral cells grouped compactly or even 
in pseudo-alveolar form surrounded by stromal 
bands are the outstanding feature of the growth. 
We have not succeeded in demonstrating fibroglia 
fibrils in relation to any of the spindle cells of 
this group. 

In the last type, the fibrosarcoma, we have 
three examples. These are apparently perfectly 
typical fibrosarcomata. Their cells form both 
fibroglia fibrils and collagen and tend to be fairly 
uniform, elongated spindle cells arranged in 
strands, with an elongated nucleus of a somewhat 
vesicular type (Fig. 10). The character of the 


cells is fairly uniform throughout the tumor and 
only by its definite origin in the thyroid could it 
be differentiated from a typical fibrosarcoma oj 
soft parts. 


CLINICAL COURSE OF GROUP III CASES 


_ The typical history in a group III cancer oj 
the thyroid is often sufficient to give a definite 
suggestion of the type of lesion which is present 
In most instances a goiter suddenly appears in 
middle or late life and rapidly increases in size. 
In some cases, a goiter has been present belore 
attention was attracted to it by its rapid growth, 
but this is unusual. 

Accompanying the growth of the tumor in the 
neck are pressure symptoms. These vary from a 
feeling of discomfort over the swelling with a 
sensation of pressure on swallowing to actual 
choking and dyspnecea. 

The rapidity with which group III tumors in- 
crease in size is often amazing. In many instances 
a tumor ro centimeters in diameter is present a 
few weeks after the first small swelling appeared. 
This finding is especially common in the giant 
cell cancers. 

On clinical examination the findings which the 
history suggests of a rapidly growing malignant 
tumor are usually confirmed. The mass is asym- 
metrically placed and it is firmly and widely 
attached to the thyroid gland. One readily gains 
the impression that the tumor has involved the 
whole lobe of the thyroid and is not just attached 
to it or growing in it. Very often the tumor is 
adherent to the structures overlying the thyroid 
gland and, therefore, can be but slightly moved. 
Glands may at times be felt along the jugular 
vein and chest X-rays may show metastases in 
the lungs at an early stage in the disease. 

As will be seen from the chart, these patients 
are most frequently at middle life and beyond, 
regardless of the subtype of group III to which 
they may belong. All of the patients having 
small cell cancers were at middle life or over save 
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one boy of 13 and a woman of 25. All save two 
of the patients with giant cell cancer were 60 or 
more years of age and these two were 36 and 54 
years, respectively. In the 45 patients in group 
III only 6 were males and curiously enough 5 of 
these 6 had small cell cancers while the other one 
had an epidermoid cancer. All the 11 giant cell 
cancers occurred in women. 

There were 45 patients, or 19 per cent, of this 
series of 226 cancers of the thyroid who fall into 
our group III both by their histology and by their 
clinical behavior. All of these 45 patients were 
followed to date. Thirty-six, or 80 per cent, have 
died of cancer of the thyroid. Three other pa- 
tients now have serious recurrences so that 39, or 
80 per cent, of the group III cases are either dead 
or dying of cancer of the thyroid. In 1931, we 
reported the mortality of this group as 82 per 
cent. It would seem, therefore, that the same 
serious outlook prevails for these tumors with 
the treatment we have used. 

It had been our plan up to January 1, 1934, to 
do as radical an operation as was possible in each 
of these cases and to follow this with X-ray treat- 
ment. Radium therapy has not been used in these 
cases up to January 1, 1934, but since that date 
we have added the use of radium to the operation 
and X-ray treatment. It is our plan to follow 


the results of this additional therapy closely and 
to report upon it at some future time. 


In general, X-ray therapy has been very dis- 
appointing in the group III cases. In most in- 
stances it has not affected the rapidity of the 
growth of the malignant tumor in spite of the 
relatively undifferentiated type of cells involved. 
In only 2 or 3 instances has it been apparent to 
us that X-ray treatment has checked or controlled 
the rate of growth. In only 1 case has an inoper- 
able mass been reduced appreciably in size by 
X-ray treatment. 

In 21 or nearly half of the cases in group III 
only palliative operative measures could be done. 
These consisted of biopsy only or biopsy plus 
decompression of the pretracheal muscles or 
tracheotomy. The very low operability of the 
group III cases is further evidence of the serious 
nature of the malignancy since many of them were 
seen within 2 months of the onset of the tumor. 

The recurrences and metastases in the group 
III cases are seen early in the postoperative 
course. Local recurrence almost always is present 
and this tends to spread widely through the neck 
and into the mediastinum. In 1 patient, the 
growth spread in a few weeks from the neck into 
the right axilla. In another patient there was no 
evidence of any trouble for 4 years after operation 


when multiple metastases appeared in the spine. 
In another case of small cell thyroid cancer, 
retroperitoneal metastases occurred 4 years after 
the thyroid operation. Late metastases, how- 
ever, are not common in group III cases. In most 
instances, recurrences and metastases appear 
within a few weeks after operation and the course 
is rapidly fatal. 

More than half of the deaths in the small round 
cell cancer cases occurred within 9 months of 
operation. There were, however, unexpected 
examples of longevity in some since 3 patients 
lived 3 years before dying of cancer and 6 lived 
over 1 year. Furthermore, in 2 patients no recur- 
rence appeared until 5 and 6 years after operation. 
Rapidity of growth and recurrence was especially 
notable in the giant cell cancers where the average 
length of life after operation in the 9 fatal cases 
was 4 months and the longest period 8 months. 
Similar rapidity of fatal endings occurred in the 
3 fibrosarcomata and the 1 epidermoid cancer case. 

The prognosis for the group as a whole appears 
to be hopeless with the therapy we have used. 
The few patients who in our previous studies 
appeared to be progressing favorably have de- 
veloped late metastases and died. Of the 6 
patients alive and well, 2 had giant cell cancers 
2 and 5 years ago. Four had small cell cancers 
and have lived 2, 4, 5, 10 years, respectively, 
since operation. This low survival rate graph- 
ically shows the serious prognosis of group III 
thyroid cancers, and we believe that it is this 
particular group of cases that has given cancer of 
the thyroid its more or less justly deserved bad 
name. 


SUMMARY AND CONCLUSIONS 


1. Cases of thyroid cancer, in their clinical 
course, fall readily into one of three groups: group I, 
with low or potential malignancy; group II, with 
definite but not hopeless malignancy, and group 
III, with severe and usually incurable malignancy. 
Clear cut histological findings also mark out these 
clinical groups. 

2. By this combined clinical and histological 
grouping of thyroid cancer an adequate method is 
at hand for estimating the prognosis in any case. 

3. This paper reports the results in 226 cancers 
of the thyroid seen in the Lahey Clinic up to 
January 1, 1932. All but 6 have been followed. 

4. The symptoms and diagnostic features of 
cancer of the thyroid in general are reviewed. 

5. Group I cancers of the thyroid are those of 
low or potential malignancy. Histologically these 
patients have either adenoma with blood vessel 
invasion or papillary cystadenoma with blood 
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vessel or capsule invasion. Seven per cent of 
these patients are dead of thyroid cancer or have 
a recurrence. No death or recurrence has oc- 
curred in this group in any case free of trouble for 
a year after operation. 

6. Group II cancers of the thyroid have clear 
cut, definite malignancy for which there is some 
hope of cure and much chance of long relief. 
Histologically all are adenocarcinomata of the 
thyroid. The mortality of the group, however, 
is 55 per cent, many fatalities having occurred 
from cancer years after the original operation. 

7. Group III cancers are clinically the most 
hopeless type. Histologically this group contains 
the squamous cell cancers, the small cell cancers, 
the giant cell cancers, and the fibrosarcomata. 
All these tumors are of rapid growth, occur most 
frequently in middle and later life and usually 
are rapidly fatal. The mortality of the group III 
cases is 80 per cent and most of the deaths in this 
group occur within a few months of the operation. 

8. The treatment used in this series of 226 
cases has been operation and X-ray radiation. 
Group I cases are highly sensitive to X-ray radi- 
ation. Group II tumors may regress consider- 
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ably under X-ray which in many cases may pro 
long life for years. Group III tumors show almost 
no improvement with X-ray radiation. Since 
January, 1934, we have supplemented surger\ 
and X-ray radiation with radium therapy in cer- 
tain cases. This added measure of treatment wii] 


be the subject of a later report. 
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LTHOUGH the Coffey-Mayo technique for 
the implantation of ureters into the bowel 
is frequently productive of good results 

clinically, it is fraught with the ever present 
danger of infection. The success of this procedure 
depends upon establishing a check-valve in the 
distal course of the ureter. This is accomplished 
by imbedding the ureter between the muscularis 
and submucosa of the bowel for several centi- 
meters just proximal to its ultimate opening into 
the colon through the submucosa and mucosa. 
By applying the principle of the check valve, 
Coffey succeeded in eliminating dilatation of the 
urinary tract by the intermittently elevated intra- 
intestinal pressure. 

To insure a properly functioning check valve, 
however, healing in the absence of infection must 
occur between the implanted segment of the 
ureter and the bowel. Only under such circum- 
stances will a minimum of fibrosis and deposition 
of scar tissue result. A stiff, indurated, non- 
flexible, intramural channel cannot be readily 
compressed by an increase of intra-intestinal 
pressure and will not result in a correctly func- 
tioning check valve. Therefore, every permis- 


sible safeguard must be employed to prevent 
infection and secure perfect healing. 


Fig. 1. First stage of operation. A, 

Ureter dissected out. Bed in bowel wall 

has been prepared near the mesenteric bor- 

der and down to the submucosa. Blood 

vessels not disturbed. B, Posterior parie- 

tal peritoneum has been closed. Ureter 

imbedded, a Cushing stitch of plain No. o 

catgut being used. Note that the bed is 

not completely closed; submucosa shows 

at each end. C, Anterior view; showing 

both ureters implanted without catheters. D, Cross 
section of C. 


The operative technique for performing uretero- 
enterostomy to be described fulfills the following 
requirements: (1) complete surgical asepsis, (2) 
healing in a clean anastomotic bed, and (3) assur- 
ance of an opening between the ureter and bowel. 


OPERATIVE TECHNIQUE 


The operation is divided into two stages. The 
first stage is concerned with imbedding the intact 
and uninterrupted ureters in the wall of the bowel 
between the muscular layers and the submucosa. 
At the second stage the ureters are interrupted 
distally, openings are made between the ureters 
and the bowel, and the bladder is removed. 

First stage of the operation. ‘The first stage is 
readily followed in Figure 1. The ureters are 
dissected free for some to centimeters, and the 
posterior parietal peritoneum is closed. The beds 
to receive the ureters are prepared in the same 
segment of bowel. Two incisions about 6 centi- 
meters long, extending longitudinally along the 
bowel approximately 11% centimeters on either 
side of the mesenteric attachment, are made 
through the serosa and longitudinal muscle fibers. 
The cut edges are separated by blunt dissection 
by means of the handle of the scalpel. Any re- 
maining circular fibers are carefully divided with- 
out injury to the underlying vessels and sub- 
mucosa. It is not necessary to place both im- 
plants in the same segment of the bowel, but since 
no damage is done to the blood vessels, there is 
no contra-indication to doing so. In this experi- 


Fig. 2. Glass shields and cutting element. The glass 
tubes are threaded with silk sutures having loops tied in 
the free ends. The loop will be hooked over the end of the 
cutting wire to facilitate hauling it through the glass shield. 
a and J, Stiff, blunt darning needles. c, is a length of 
“advance resistance” wire,' No. 24 B & S gauge. 


1The “advance resistance”’ wire is a nickel copper alloy wire manu- 
factured by the Driver-Harris Co., Morristown, New Jersey. This wire 
is well adapted to the procedure outlined because it is flexible, has suffi- 
cient rion strength when hot, and does not become brittle after heat- 
ing. The electric current is adjusted to give a low red heat, which is 
satisfactory cutting temperature. 


‘Presented before the San Francisco County Medical Society May 29, 1934. From the Department of Surgery, Stanford University School of 
edicine. This study was aided by a grant from the Fluid Research Fund of the Rockefeller Foundation. 











Figure 3. Second stage of operation. Bladder removed; 
proctoscope inserted. A, Needle a has been inserted into 
the ureter and up to a point determining the proximal end 
of the opening between the bowel and the urinary tract. 
B, Shows needle a having been thrust through the visceral 
wall and grasped by an alligator clamp in the proctoscope 
from below. 


mental work on dogs, all implants have been made 
at the same level without any evidence of circula- 
tory embarrassment. A single, continuous Cush- 
ing suture of plain No. o catgut is used to imbed 
the ureter, the sutures passing into the submu- 
cosa. Sufficient tissue is included in the suture to 
approximate about 3 millimeters of serosa on each 
side. It is important to leave submucosa of the 
bowel showing at each end of the bed for a dis- 
tance of approximately % centimeter (Fig. 1B). 
This prevents sharp kinking and compression of 
the ureters. Urine flows freely within 3 to 4 days 
and ureteral catheterization is unnecessary. No 
attempt is made to extraperitonealize the ureters 
distal to the implant. Omentum is placed over 
the implants without suturing, and the abdomen 
is closed. 

Second stage of the operation. After 3 weeks 
the abdomen is reopened. The ureters distal to 
the imbedded segments are isolated, clamped, and 
divided at a convenient distance beyond their 
exit from the bowel wall. The bladder is removed, 
and the bladder neck cauterized with phenol and 
closed. At this point a proctoscope is introduced 
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Fig. 4. Second stage of operation. A, Half the length 
of the wire has been pulled through, a shield of glass tubing 
has been placed over the wire, and needle a has been 
clamped to prevent slipping. Needle d is inserted into the 
ureter with its point just inside the distal junction of ureter 
and bowel. B, Needle 6 has been thrust through the vis 
ceral wall and grasped in an alligator clamp. 


into the rectum and inserted until the end is oppo- 
site the distal junction of the imbedded ureter 
with the bowel wall (Fig. 3). An opening is made 
into the lumen of the distal segment of ureter 
about 2 centimeters from its exit from the bowel 
wall, and needle a of the cutting element, illus- 
trated in Figure 2, is inserted up to the level at 
which the opening between ureter and bowel is 
to be made (Fig. 3A). With the edge of the proc- 
toscope acting as a fulcrum the needle is rotated 
forward so as to invert the bowel wall, buried 
ureter, and needle into the open end of the procto 
scope. This accomplishment is evident to the 
operator from the abdominal cavity, and it is 
plainly visible from below through the proc to 
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Fig. 5 


Fig. 5. Second stage of operation. A, Shows entire 
cutting element in place with glass shields over both legs 
of the wire, the cautery handle attached, and the protecting 


scope. Needle a is now thrust through the vis- 
ceral walls, grasped with an alligator clamp in 
the proctoscope from below, and drawn out until 
half the length of resistance wire is pulled through. 
One of the shields of glass tubing is slipped over 
the wire as illustrated in Figure 4. Needle b on 
the other end of the cutting wire is put into the 
ureter and pushed through the visceral walls just 
inside the distal junction of ureter and bowel 
(Fig. 44 and B). This needle is picked up and 
drawn out of the end of the proctoscope. At this 
point care must be taken to avoid crossing the 
legs of the resistance wire which would result in 
an electric short circuit later. A shield of glass 
tubing is placed over this leg of the wire and, after 
the electrical cord to the proctoscope light has 
been disconnected, both needles are attached to 
the cautery (Fig. 5A). The ureter is catheterized 
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Fig. 7 


catheter inserted into 
the ureter. Note that 
the electric cord to the 
proctoscope light must 
be disconnected before 
the handle of the cau- 
tery is attached! B, 
The opening has been 
made and the cutting 
element removed. By 
digital pressure on the 
wall of the bowel and 
distal end of the cathe 
ter, the latter is forced 
into the proctoscope when it is grasped with a clamp. 

Fig. 6. Second stage of operation. A, Shows the cath- 
eter being withdrawn through the proctoscope to obviate 
soiling of the abdominal field. B, The distal segment of 
ureter has been divided against the bowel wall, the small 
blood vessel coursing along the ureter has been tied, and a 
fine suture has been placed to invert the raw area in the 
bowel wall. 

Fig. 7. Operation completed. A section has been re- 
moved to show more clearly the opening into the bowel. 


as indicated. By this procedure urine will not 
pass over the hot wire, and the urethral wall and 
bowel opposite to the cutting element will be 
protected by the interposed catheter. Gentle 
traction on the handle of the cautery pulls the 
visceral walls into the open end of the proctoscope 
(Fig. 5A). The circuit is closed, and the cauteri- 
zation is completed in about 15 seconds, where- 
upon the cutting instrument can be drawn from 
the proctoscope. The wire should be examined 
to determine that it is intact. Should it have 
broken, a second cutting element can be intro- 
duced and the entire procedure repeated. How- 
ever, ordinary care will make this unnecessary. 

The bowel wall, overlying the opening, is in- 
verted into the proctoscope with digital pressure, 
and the distal portion of the ureteral catheter is 
pushed in to project into the proctoscope as a 
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loop (Fig. 58). The length of the cauterized 
opening is clearly visible from below. The cath- 
eter is removed through the proctoscope to obvi- 
ate soiling of the operative field (Figs. 5B and 
6A). The distal segment of ureter is divided 
closely against the bowel wall, the ureteral vessel 
ligated, and the raw area covered by a single 
suture in the wall of the colon (Fig. 6B). 

Immediately following the completion of this 
procedure on the one side, it is repeated on the 
opposite ureter. There is practically no bleeding, 
and urine is seen to flow freely into the procto- 
scope. ete 

RESULTS 

Following the first stage, in which both ureters 
are imbedded simultaneously, the blood urea is 
usually increased for 3 or 4 days, corresponding 
to a temporary postoperative anuria. The ani- 
mals drink and eat very little during this time. 
They then begin to drink and urinate freely, and 
the blood urea returns to normal in the course of 
the next 2 days. Some of the animals eat, drink 
and urinate normally the day following operation, 
and the blood urea is not increased during this 
postoperative period. None of the animals show 
any gross abnormalities. Intravenous urography 
reveals no dilatation of ureters or kidney pelves. 
When the second stage of the operation is done 
some 3 weeks later there is no evidence of hydro- 
ureters or hydronephrosis. The kidneys are 


macroscopically and microscopically normal. 
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The establishment of the communication be- 
tween ureter and bowel at the second operation 
is accomplished with a minimum of healing sur- 
faces. The blood supply to the healing mucosal 
edges is unimpaired, and so fibrosis must be 
minimal. Urine flows freely into the proctoscope 
as soon as the opening is made between the ureter 
and bowel. At no time has there been anuria 
during the second postoperative period. The urea 
content of the blood rises somewhat in the course 
of a few days and fluctuates from day to day, 
apparently depending upon the amount of water 
and nitrogenous material reabsorbed from the 
bowel. Intravenous urography again reveals nor- 
mal outlines of kidney pelves and ureters. 


SUMMARY 


1. A new technique is described for uretero- 
enterostomy. 

2. Complete surgical asepsis is maintained. 

3. Healing between ureter and bowel in the 
absence of infection is insured. 

4. A non-fibrous, patent communication with 
a check valve control is established between ureter 
and large bowel. 

5. Postoperative dilatation of the urinary tract 
has not occurred. 


The author wishes to acknowledge the able assistance 
and helpful suggestions of Dr. H. E. Shih, of the Peiping 
Union Medical College, during the latter part of this 
investigation. 
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INFECTIONS OF THE HAND 


N spite of the contributions and teachings 
of Kanavel in Chicago, of Auchincloss and 
his students in New York, of Bunnell in 

San Francisco, and of many other interested 
workers in many parts of the country, the toll 
of time, money and loss of function taken 
from the working man, in particular, as a re- 
sult of infections of the hand is still far greater 
than it should be. 

There are doubtless a number of factors re- 
sponsible for this condition. One important 
one, obviously, is the lack of knowledge on the 
part of the public with reference to the proper 
treatment of open wounds. Too often the first 
thought that occurs to many an individual 
who has sustained an open wound of the 
fingers or hand is the confident assurance that 
has come to him over the radio only the day 
before, that if he will only be modern, and 
apply listovapopepsogine solution liberally to 
the open wound the outcome will be all that 
could be desired. Nor can the medical profes- 
sion claim complete immunity to the siren 
wiles of the purveyors of merchandise. One 


need only recall the long list of “‘ideal’’ anti- 
septics and of healing ointments, now almost 
forgotten, to realize how credulous we have 
been in the past. 

Another factor deserves still more thought- 
ful consideration. The care of infected hands 
is often relegated to the young and inexpe- 
rienced surgeon. Particularly is this likely to 
be true in our large public institutions. The 
chiefs of the service cannot be bothered with 
the care of trivial conditions; they must center 
their attention on major surgery. The assist- 
ants take their cue from the chiefs; the con- 
tagion affects the residents in turn; and the 
patient eventually finds himself in the hands 
of the inexperienced junior interne. Too often 
not until some ill-advised incisions have been 
made, and not until the pathological process 
has advanced to such a degree that it is obvi- 
ously a matter of grave concern are the older 
members of the staff called in, and the 
thoughtful attention that might have averted 
serious trouble if aroused earlier concentrated 
on controlling what has become a life-threaten- 
ing infection, or on attempting to save the 
seriously injured structures so essential to 
normal function. 

This condition reflects in turn an attitude 
which prevails in many medical schools. So 
much attention is devoted to thyroid surgery, 
surgery of the biliary tract, of the digestive 
tract, etc., and perhaps to the rare and dra- 
matic surgical lesions that are engaging the 
attention of some member of the surgical de- 
partment that little time is left for considera- 
tion of the more prosaic but surely much more 
important conditions resulting from wounds 
and infections. As a result, the student con- 
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fronted with such cases at the outset of his 
hospital career has no definite conception of 
the problem involved or how to meet it. 

A member of the surgical department of one 
of our large medical schools was asked recently 
whose duty it was to consider with the stu- 
dents the problems of infection and injury. 
After a moment’s thought he replied, “TI don’t 
believe there is anyone in our department who 
is particularly interested in minor surgery.” 
As long as infections of the hand, and in fact 
infected wounds of any part of the body, are 
considered minor surgery we will not make 
much progress in the surgical care of patients 
with infection and injury. 

It should hardly be necessary to repeat 
what every first year medical student knows, 
and what the senior student too often has 
completely forgotten, that the hand is a mar- 
velous and intricate mechanism. When this 


delicate mechanism is entrusted to the care of 
the novice in surgery, armed with a sharp 
scalpel and an urge to “do things,” the result 


is often unfortunate. 

The remedy, I think, lies in our own hands. 
It involves: 

1. Greater emphasis in our surgical teach- 
ing upon basic surgical principles, and more 
specifically upon accurate diagnosis and proper 
treatment in cases of infection and injury. 

2. Proper emphasis on these problems in 
the hospital, and delegation of the responsi- 
bility for their solution to the most expe- 
rienced men on the staff. It is interesting and 
stimulating to read a plea for organization of 
the surgical service of the hospital so that the 
patient with a postoperative pulmonary em- 
bolus can be operated upon promptly and 
given a chance for life.! But from the stand- 
point of our obligation to the public, and of 
accomplishing the greatest good for the great- 
est number, is it not imperative that the sur- 


' Lilienthal, H. Pulmonary embolectomy, the need of organization for 
prompt surgical intervention. J. of the Mt. Sinai Hosp., 1935, vol. 1, 234, 
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gical service should be organized so that 
patients with infection and injury can receive 
prompt and truly skillful attention? 

3. Education of the public to the fact that 
in the immediate treatment of injuries simple 
soap and water cleansing, and protection o/{ 
the open wound against infection from with 
out, with the aid of a sterile dressing, consti 
tute the best possible form of first-aid treat 
ment and one which is based on sound sur 
gical principles. SuMNER L. Kocn. 


JEJUNOSTOMY FOR RESTORING 
ELECTROLYTES LOST IN PER 
SISTENT VOMITING 
N the average instance, postoperative 

| vomiting is readily combated by the 

well known routine of the indwelling 
stomach tube and the maintenance of water 
balance by administrations in the veins, under 
the skin, and by rectum. The unusually pro 
longed and unyielding type of postoperative 
vomiting presents an entirely different prob 
lem. It is a question whether the surgical 
profession, broadly speaking, appreciates all 
of the factors concerned in a favorable or un- 
favorable response to treatment. In the work 
of the average surgeon, a year rarely elapses 
without his experiencing one or more instances 
of excessive and prolonged postoperative vom 
iting and encountering therefrom an unex 
plained fatal outcome. 

The usual story is that vomiting becomes 
excessive about the fifth day and that in spite 
of gastric decompression by indwelling tube 
and maintenance of fluid balance by adminis 
tration of saline and glucose solutions in the 
veins, the vomiting continues, thus resulting 
in a tremendous loss of gastric and intestinal! 
juices. With this excessive vomiting the ab 
domen shows no distention (often remaining 
flat) and frequently reveals peristalsis in the 
lower coils. There are occasional bowel move 
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ments. The surgeon, after futile search, can 
find no explanation of an obstructive charac- 
ter for the continued and excessive regurgita- 
tion. The patient continues to lose in circula- 
tory strength, blood volume, and suddenly in 
a few hours goes down hill rapidly to a fatal 
outcome. Evidently in these cases there is 
some type of mechanical block, probably 
cedema near or at the duodenojejunal junc- 
tion. With obstruction at this point, vomit- 
ing immediately entails a total loss of all the 
digestive juices. Experimental work has defi- 
nitely demonstrated that life is impossible 
without pancreatic juices, that with persistent 
vomiting not only is the pancreatic secretion 
lost but also the electrolytes (sodium and 
chloride ion) from the duodenal and gastric 
juices, and in addition there is loss of the bile 
and other intestinal juices secreted by the 
mucous membranes. Some authorities con- 
tend that loss of the bile salts, which activate 
the lipases and aid in the emulsification of fats 
in the intestines, is more serious than the loss 
of sodium and chloride ion. 

Rowntree has estimated that the secretion 
of digestive fluids averages from 5 to 7 liters 
daily. Thus in prolonged excessive vomiting 
not only is there a tremendous loss of water, 
but more important there is the loss of the 
electrolytes and the hormones of the pancre- 
atic secretion without which life is impossible. 
Surgeons generally are familiar with the in- 
variably fatal outcome of prolonged duodenal 
fistula. This of course entails loss of pancre- 
atic fluid and electrolytes with the resulting 
acidosis of the uncompensated type. Pro- 
longed excessive vomiting not only results in 
a loss of bile, pancreatic and intestinal juices, 
electrolytes and tremendous quantities of 
water, but finally winds up with definite alka- 
losis from loss of gastric acids. While it is 
generally conceded that death following this 
condition is due to dehydration it is more 
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important for us to remember that dehydra- 
tion in turn is specifically dependent on the 
loss of electrolytes together with certain quali- 
ties of pancreatic secretion. 

Wilkie called our attention to the fact that 
death in high obstruction is due to loss of all 
digestive secretions by vomiting. Clinically 
Brockman has reported remarkable relief from 
obstructive types of vomiting by the adminis- 
tration of bile in the vomitus by rectum. In 
the past few years a great many surgeons have 
adopted the principle of returning vomited 
digestive fluids back to the patient by rectum 
yet we must remember that absorption by 
rectum as compared to the jejunum represents 
a ratio of about one to four. The principle, 
however, should be utilized early in every case 
of postoperative vomiting. White and Fender 
demonstrated experimentally that death in 
animals in simple high obstruction could be 
prevented by returning the vomited material 
into the small intestine below the point of 
obstruction. 

This very brief statement of relative facts 
concerning the fatal outcome in some cases 


of prolonged and excessive vomiting leads to 
the suggestion that death might be circum- 
vented in many cases of duodenal fistula or 
unyielding excessive vomiting from simple 


duodenal obstruction by the _ institution, 
promptly, of a jejunostomy and the return 
of all vomited digestive juices into the jeju- 
num. We have had the opportunity to ob- 
serve the efficiency of this method on four 
occasions and consider that the maneuver of 
jejunostomy with return of all vomitus into 
the jejunum is definitely a life saving measure. 
The step is to do a jejunostomy and connect 
directly to the jejunostomy tube an indwelling 
nasal tube which has been passed into the 
stomach or duodenum. Asa rule the drainage 
of the gastroduodenal juices readily run over 
through the stomach tube into the jejunal 
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tube. If there is vomiting with regurgitation 
around the indwelling stomach tube this 
should be immediately and totally returned, 
with aid of a funnel, through the jejunal tube. 
There has been no difficulty in the jejunum 
tolerating as much as one pint of vomitus 
returned at one time. The general influence 
on the patient for good is immediately notice- 
able. It is of course assumed that the elec- 
trolytes of sodium and chloride ion together 
with sufficient water will be administered by 
vein and under the skin. Often it happens 
that these routes have been more or less ex- 
hausted and the making of a jejunostomy 
with return of vomited digestive juices will 
become the determining factor between life 
and death. Especially consoling is the fact 
that the jejunostomy provides an avenue for 
administering water, hypertonic saline, and 
nourishment without further delay. 

Recently a case of gangrenous pancreatitis 
showed every tendency toward recovery after 
surgical drainage until the tenth day when 
vomiting and excessive loss of digestive juices 
began and none of the usual routine measures 
would bring relief. Over the previous 10 days 
parenteral administration of saline solution, 
water, and glucose had supported the patient 
and this method was now becoming intoler- 
able and insufficient. The question of intes- 
tinal obstruction anywhere below the duo- 
denojejunal junction was ruled out and with- 
out further delay jejunostomy was promptly 
done and the indwelling gastroduodenal tube 
through the nose was immediately connected 
up with the jejunostomy tube. All drainage 
from the nasal tube and all regurgitant di- 
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gestive juices around the nasal tube were im- 
mediately returned to the jejunum. Water, 
hypertonic saline, and gradually nourishment 
was given through the jejunostomy tube. The 
patient’s improvement was almost immediate 
and continued to final recovery. Another 
case of duodenal and biliary fistula showed 
immediate favorable response to the return of 
all the fistulous discharge together with fluids 
and nourishment to the patient through a 
jejunal tube. 

Surgeons should remember in every case of 
postoperative vomiting that the loss of diges- 
tive juices has a serious effect on blood volume 
through a sacrifice not only of water but im- 
portant electrolytes representing inorganic 
factors in the composition of digestive secre 
tion. Loss of electrolytes means dehydration 
and dehydration means reduction of the vol 
ume of blood plasma and increase of concen 
tration of plasma protein. These physical 
changes together with increase of viscosity 
and a rise in the red count must intericre 
with the function of the blood as evidenced 


by huge reduction of the oxygen content of 


venous blood in duodenal obstruction and 
finally in the development of a lethal alkalosis 
as proved by the high carbon dioxide com- 
bining factor. 

The moral is that prolonged and excessive 
vomiting is often, per se, fatal; that jejunos- 
tomy with gastric tube hook-up is simple and 
devoid of danger. Most important, in duo- 
denal fistula or duodenal obstruction, jeju- 
nostomy should be done early for restoration 
of lost digestive fluids before lethal dehydra- 
tion can take place. Robert LEE Payne. 











MEMOIRS 


LEWIS LINN McARTHUR 


N the death of Dr. Lewis Linn McArthur the medical profession lost one of its 

| most distinguished members and the surgical profession one of its leaders. 

Dr. McArthur possessed qualities of mind and heart that are not often to be 

found in the same degree in one person, and he had in unusual measure the con- 

fidence and respect of all who were associated with him and the love and appre- 

ciation of his friends. As a surgeon he never grew old, but was interested and 
interesting to the end. 

During the many years I knew Dr. McArthur, I was impressed with his sur- 
gical acumen and his ability to adapt to the individual patient the surgical pro- 
cedures to be carried out. He had a rare understanding of surgical pathology, and 
what might be called a flexibility of operative technic. I have seen him in the 
middle of an operation, on recognizing that the procedure he had planned was not 
best adapted to the case, change from one method to another, with complete 
success. He insisted that the tissues at operation be handled with extreme gentle- 
ness, and that meticulous care be exercised in all coaptations. 

But more than technical skill, he had a humane understanding of the emotional 
states from which the patient suffered. He appreciated the natural desire of the 
patient not only to feel well but to look well, and he wanted to be of aid, in 
building up not only his physical but his mental condition. In his work he was 
a marked individualist. He took the most intense personal interest in each case, 
always visiting his surgical patients at least twice daily. 

It would appear sometimes that the modern surgeon thinks of surgery only 
from the standpoint of the operation, the after-care of the patient, and the 


technical procedures, but not always does he possess that kindly spirit of helpful- 
ness which is essential to carry the patient through an operation, to instill the 
confidence and courage which so often bring the patient safely through a crisis he 
might not otherwise withstand. 

Perhaps this characteristic of spiritual understanding comes to those who in 
their earlier years were successful general practitioners, that is, practicing not only 
surgery but medicine as related to surgery. Perhaps the ability not only to acquire 
the confidence of the patient, but to deserve it, to see what the patient desires and 
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needs, comes through the sixth sense we call intuition, which in turn comes from 
wide experience and deep sympathy for and devotion to the patient, giving to the 
possessor remarkable ability to achieve results. 

Dr. McArthur had a large surgical practice which took up his time to an 
extraordinary extent, and he was a successful surgeon because his skill and his 
humanity enabled him to carry many patients through most serious operations. 
He was a general surgeon to the last, but like all general surgeons of the older 
school, the pressure of patients afflicted with certain types of disease compelled 
him to restrict his work to rather definite fields. 

Among Dr. McArthur’s numerous contributions to surgical science, those in 
which he felt the greatest pride were: (1) the muscle-splitting incision for approach 
to the appendix, which is usually attributed to McBurney (among the papers 
found in his desk after his death was a letter dated 1894 from McBurney acknowl- 
edging Dr. McArthur’s priority); (2) the autoplastic fascial repair of inguinal 
hernias, used in the McArthur clinic as standard since 1896 and recently popular- 
ized by Gallet; (3) the supra-orbital approach to the pituitary; (4) the use of the 
gall bladder or common duct for the administration of fluids; (5) the buried 
catheter method of common duct and ureteral repair; (6) the “tobacco pouch”’ 
method of nephropexy; and (7) the method of rectosigmoidostomy for complete 
rectal prolapse. 

The many scientific papers which Dr. McArthur contributed to the various 
medical societies are a measure of his intense interest and activity in his profes- 
sion. They are too well known to require discussion. Dr. McArthur was a 
member of his county and state medical associations in Illinois, of the Chicago 
Medical Society, of which he was a past president, of the Chicago Pathological 
Society, the Chicago Gynecological Society, the Institute of Medicine of Chicago, 
the International Surgical Society, the Colorado State Medical Association, the 
Western Surgical Association, the American Medical Association, the American 
College of Surgeons, the Society of Clinical Surgery, and the American Surgical 
Association, of which he was president in 1922. 

Lewis Linn McArthur was born January 23, 1858 in Boston, Massachusetts, 
the son of Major Joseph Hunter McArthur, U. S. Army, and Julia Woodworth 
McArthur, daughter of Samuel Woodworth, poet, who perhaps was best known 
through his well-known poem ‘The Old Oaken Bucket.” 

In 1878 Lewis L. McArthur matriculated at Rush Medical College and was 
graduated in 1880. He won first place in the competitive examination for interne- 
ship at-the Cook County Hospital, where he served 2 years. On completion of his 
interneship he spent 2 years in Vienna and Heidelberg in postgraduate study 
before returning to Chicago to take up his life work. He fitted out the first 
opsonic index laboratory in Chicago and sent his first assistant, the late Dr. John 
Hollister, to London fora year, about 1900, to study there the method of Wright. 
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In 1917, he received the commission of Major in the Medical Reserve Corps of 
the U.S. Army, and he organized and was director of U. S. Base Hospital No. 14. 
He was made Chevalier of the Order of Leopold of Belgium in recognition of his 
service to Belgium during the war. 

Dr. McArthur is survived by three sons, Dr. Selim W., Lewis Linn, Jr., and 
Billings Meacher McArthur. Dr. Selim W. McArthur was fortunate in receiving 
his surgical training under his father. He has continued on the staff of the hospital 
where Dr. McArthur did much of his life work, and he well fulfills the tradition 
established by his father for skilled and humanitarian service. W. J. Mayo. 
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appears and it covers the section PRE to 

RHB. The first subject covered is pregnancy, 
parturition and puerperium, and the first 20 pages 
are given to the anatomy of the female generative 
organs and the pelvis. The next 20 pages cover 
maternal care, so that a great amount of detail is 
given to each topic, the whole subject requiring 362 
pages. The next section covers the anatomy, physi- 
ology, and disorders of the prostate and the section 
on treatment is filled with fine illustrations and draw- 
ings. A large section of 600 pages is given to the 
phases of radiology. ‘‘Remittent fever,” “reticulo- 
endotheliosis,’’ and “rhubarb” indicate the great 
spread of topics discussed. The whole volume of 
1,167 pages is well printed on good heavy paper and 
bound in a firm, green colored binding. Vols. X and 
XI conform nicely with the high caliber of the preced- 
ing volumes. Volume XI covers subjects occurring 
alphabetically between the letters RJC and TEL. 
Individual topics are contributed by men familiar 
with the subject so that the associate editors are found 
widely scattered. The first topic in Volume XI is 
that of “Rickets” written by Drs. Park, Eliot and 
Bromer. Rickettsia, rubella, saccharin, scarlet 
fever, silver, skin grafting, social service, spinal 
cord disorders, spleen, sprue, staining methods, 
stomach including its surgery, strophanthus, syphilis, 
ending with tar and tartar indicate the scope of 
medicine, surgery, pharmacology, and laboratory 
methods described. The volume consists of 1111 
pages of well printed, well edited material in the 
conventional rigid binding. 

The Cyclopedia is edited by Dr. George M. Piersol, 
and the review of the first seven volumes, which 
appeared in the December, 1933, issue of SURGERY, 
GYNECOLOGY AND OBSTETRICS (p. 822), covers the 
detail of the plan. M. H. BarKER. 


VV sppesr E X of the Cyclopedia of Medicine! now 


TUDENTS and gynecologists alike will welcome 
this second edition of Curtis’ Textbook of Gyne- 
cology.2- While adhering to his original idea of having 
the book reflect his own viewpoint and practice, he 
has lengthened it by some 107 pages, thoroughly 
revised the illustrations, and increased its written 
material by about 70 per cent. This is a textbook 


1 Tae CycLorepia oF Mepicine. George Morris Piersol, B.S., M.D., 
Editor-in-Chief, and Edward L. Bortz, A.B., M.D., Assistant Editor. 
Vols. x and xi. Philadelphia: F. A. Davis Co., 1934. 

2A Textsook or GynecoLocy. By Arthur Hale Curtis, M.D., 2d ed. 
Philadelphia and London: W. B. Saunders Co., 1034 
reviewed 1933, 53: 118. 


First edition 


THE SURGEON’S LIBRARY 


886 


NEW BOOKS 


and, therefore, covers, as we would expect, all of the 
frequently encountered gynecological conditions 

the infections, the neoplasms, the injuries of chil 
birth and displacements, and the functional dis- 
turbances. Its great value lies in the fact that it is 
the work of a master gynecologist who presents the 
subjects of gynecology to us with remarkable clea: 
ness, and, considering the size of the volume, with 
surprising thoroughness. Everywhere he has given 
us the results of his own rich clinical experience aiid 
laboratory investigations. In 4 years there has becn 
naturally a slight shifting of his viewpoint on several 
subjects, a thing that may be sensed by those who 
are familiar with both editions. The feature that is 
perhaps of greatest interest is the chapter on “Inter 
nal Secretions.’’ The author has condensed into a 
chapter about all that is really known about this 
intricate subject, and it is exceedingly clear and we'll 
done. He has at various points in the book sought 
to couple up this knowledge with the treatment of 
various disorders. He remarks “‘despite the meager 
progress in treatment we are justified in assuming 
that further developments are imminent. More 
over, dependable tests for early pregnancy, for death 
of the fetus in utero, and for determination of the 
postoperative care of chorio-epithelioma merit in 
clusion in the list of advances made in the care of 
gynecological patients.” RicHarD R. Siri 


FITTING monument to the work of Dr.Wilmer, 
who is retiring as chief of the Wilmer Institute 
of Johns Hopkins University, is found in Allis 
Fundus Oculi.8 The color plates of the fundus are 
by Annette Burgess, an artist trained by Dr. Wilmer 
especially for this work, and are made from his own 
patients and those of a few colleagues. They are 
beautifully reproduced, and represent a satisfactory 
variety of conditions seen with the ophthalmoscope. 
Only one criticism might be made of the illustrations 
as a whole—the light reflexes, the appearance 0! 
nerve fibers in the fundus and that of fine granular 
pigment appear in some cases to be exaggerated. 
The careful description of the normal fundus and 
its common slight congenital abnormalities such a- 
hyaloid remains on the disc is well done and of grea‘ 
practical value, since, as the author points out, it i 
common to see these mistaken for various conditions 
indicating disease. Thus the disc in high hyperopia 


* ATLAS Funpus Ocutt. By William Holland Wilmer, M.D., LL.) 
ScD. Introduction by Warfield T. Longscope, M.D. New York 
The Macmillan Co., 1934. 
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is properly distinguished from that in early optic 
neuritis. 

[he findings in each case are briefly and simply 
described, with a minimum of discussion as to vexing 
questions of pathogenesis. Perhaps there is too 
little discussion of certain conditions. Thus “colloid 
excrescences’’ are described as such, and properly 
illustrated in Plate 86, yet it might have made the 
matter clearer to state that they are hyaline deposits 
on the lamina vitrea of the choroid and hence always 
very deep in the retina and seen through a certain 
of retinal tissue. His other illustration on Plate 84 
of “colloid excrescences’’ seems to represent a some- 
what different type of deposits which is located in 
the retina itself. The author’s use of the term 
‘druses,” an Americanization of the German 
“DPrusen,”” usually employed as synonymous for 
‘colloid excrescences,”’ is here noted by the reviewer 
for the first time. 

The fundus conditions observed in hypertension, 
arteriosclerosis, nephritis, and diabetes are beauti- 
fully illustrated, and brief summaries of physical and 
laboratory findings in the illustrative cases are in- 
cluded. Enough distinction is not made between 
conditions due to arteriosclerosis and the type of 
change called by Fishberg ‘‘hypertensive neuro- 
retinopathy’ which distinction seems to be justified 
by recent additions to our knowledge of cardio- 
vascular pathology. Especially valuable is the 
representation in several cases of the changes in 
individual lesions. A fine example is that illustrat- 
ing the progress of a solitary tubercle of the choroid 
in Plates 39 to 41. The book will prove exceedingly 
useful to one studying ophthalmoscopy, as a ref- 
erence book in any ophthalmologist’s library and 
especially in institutions where ophthalmoscopy is 
being taught. SANFORD R. GiFForp. 


ORMER editions of Jordan’s well known student 

text! on histology have been reviewed in this 
journal. It is a useful student aid of the traditional 
type which furnishes reliable information on the more 
static features of tissue structure and organ archi- 
tecture. Indeed, the chief suggestion toward im- 
provement might well be the adoption of a dynamic 
viewpoint throughout. 

Each successive edition has shown some improve- 
ment, although no radical departures have been 
made from the original plan, scope, treatment, or 
phraseology. The present (sixth) edition follows its 
predecessor closely except for a change in format. 
A larger page of more richly sized stock has been 
adopted, evidently to the end of improving the 
quality of the halftone reproductions. Slight gains 
for the better have been made in this direction. Any 
such advantage, however, is largely offset by the 
larger, thicker, and heavier volume which has 
resulted. A five pound book is a distinct burden to 
read, and this volume now outrates all American 
competitors both in bulk and weight. 


! A TextsBook or Histotocy. By Harvey Ernest Jordan, A.M., Ph.D, 
6th ed. New York and London: D. Appleton-Century Co., Inc., 1934. 
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Some pedagogical losses have been incurred in 
the resetting. One is the placing of all subordinate 
descriptive matter in full size print. Discussions of 
blood, lymphatic, and nerve supply, together with 
many lesser descriptive details, not only would 
appear to better advantage in fine print but also 
would help reduce the present cumbersome volume 
size. Toward the same end a still more drastic 
change could be made. This would consist in the 
total elimination of more than 1oo pages devoted to 
a list of illustrations, a chapter on elementary 
histological technique, and a section on detailed 
laboratory directions designed to fit the author’s 
own course but of no practical value to others. Any 
loss to the student would be negligible. 

The greatest gain in the present edition has been 
the introduction of some 45 additional or replacing 
figures. Beyond this the preface is misleading as to 
the amount of new material presented. The Golgi 
apparatus, reticulo-endothelial system and neuroglia 
receive new treatments. The account of gameto 
genesis has been condensed. Otherwise the reviewer 
finds almost no changes or new entries of significance. 

L. B. AREy. 


HE second edition of Kuntz’s well known trea 

tise? on the autonomic nervous system will find 
a welcome in the libraries of many a neurologist. 
Professor Kuntz has brought up to date the only 
book of its kind written in English and has thus 
increased its value as a reference work for those 
interested in the visceral side of the nervous system. 
He has rendered a distinct service in furnishing 
synopses of nearly all the important original investi 
gations in this field and in supplying a magnificent 
bibliography. 

All parts of the book will not share like praise by 
various readers. Some will feel that such sections 
as that on the development of the sympathetic 
system or that on the innervation of skeletal muscle 
are not unbiased by the author’s own studies. ‘Two 
criticisms of a general sort which are applicable to 
the book as a whole might be considered. It reads 
in monotone even to one intensely interested in the 
subject, a point which quickly discourages students 
from making as extensive use of the book as they 
should. One of the reasons for this fault may appear 
in another; the author fails to deal with subjects 
as critically as he might. He has not evaluated 
results of original irvestigations as carefully as 
should be done to give life to the book. 

WILLIAM FI. WINDLE. 


HE second edition of Bell’s Puthology® contains 
140 more pages than the first edition, the various 
topics are discussed more fully, a large amount of 
new material has been introduced and an entire 
new chapter on diseases of bones and joints has 


? Tue Autonomic Nervous System. By Albert Kuntz, Ph.D., M.D., 
ad ed., rev. and enl. Philadelphia: Lea & Febiger, 1934 

3A TextTBook oF PATHOLOGY Edited by E. T. Bell, M.D. 2d ed 
Philadelphia: Lea & Febiger, 1934. 
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been added. But the volume is still more than two 
hundred pages shorter than its nearest competitor. 
This is not necessarily a defect, for the book is well 
written with a commendable economy of words. 
Any contribution to the subject from the Depart- 
ment of Pathology of the University of Minnesota 
will command attention, and the present volume is 
no exception. It is a work of collaboration by E. T. 
Bell, B. J. Clawson, Hal Downey, J. S. McCartney, 
and C. J. Watson. 

Dr. Bell contributes all of the chapters on general 
pathology except that on ‘‘ The Mycoses or Fungus 
Infections.”” This latter was written by J. S. 
McCartney and is praiseworthy because of its com- 
pleteness since it includes several diseases omitted 
in most of the textbooks of pathology. The chapters 
on ‘Diseases of the Urinary System” by Bell, on 
“Diseases of the Heart” by Clawson, and on “Dis- 
eases of the Blood” by Downey, are essentially short 
monographs on these subjects and fulfill expectations 
based upon the reputation and experience of each 
of these authors in the field in which he writes. 
These are probably the most notable chapters in 
the volume and are beautifully illustrated. 

Many subjects are presented with unsatisfying 
brevity. But few, if any, significant facts are 
omitted, although they may not be fully explained. 
The junior and senior medical student will be pleased 
to find listed in the index and at least defined in the 
text many rare diseases with which his clinical 
teachers delight to puzzle him, such as Milroy’s, 
Landau’s and Kienboeck’s diseases. This fact, 
among many others, justifies the statement of the 
editor in the preface that the authors “‘ have attempt- 
ed to present the facts of pathology in such a way 
that the student will look upon clinical medicine as 
a direct continuation of his pathological studies and 
not as an abrupt entrance into a new field.” 

The surgeon will be interested, among other 
things, in the discussion of ‘‘the value of the biopsy 
and how it should be performed,” at the end of the 
chapter on tumors which was written by Bell. After 
a brief discussion of the prejudice of many physicians 
against biopsies, Bell concludes: “If we discard 
the biopsy it will mean removal of legs for giant cell 
tumors, radical breast operations for fibro-adenoma 
and cystic disease, removal of jaws for benign ulcers, 
etc. Surely the theoretical dangers of a biopsy do 
not offset its known value.” Bell is not impressed 
with the alleged advantages of grading tumors as it 
is usually done, on the basis of “the relative number 
of differentiated and undifferentiated cells.””’ He 
believes that ‘‘the malignancy of a tumor should be 
judged by its most malignant part and not by its 
average structure.”’ J. P. Stuonps. 


HE textbook of Cowdry' brings the freshest 
breath to the field of histology that has been 
experienced for some years. Here is a novel attempt 


1A Textsoox or HistoLtoGy; FUNCTIONAL SIGNIFICANCE OF CELLS 
AND INTERCELLULAR SuBSTANCES. By E. V. Cowdry. Philadelphia: 
Lea & Febiger, 1935. 
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by one of America’s foremost cytologists to write 
dynamic histology, to interpret structure through 
function, and to present a digest of the best con- 
temporary thought. Even the table of contents 
reflects the physiological approach, as witness the 
main section heads: (1) water, the essential vital 
medium; (2) the blood, the principal integrator: 

absorptive drainage into blood; (4) chemical 
integration by endocrine products in blood stream: 
(5) intake of water, nutriment, accessory food fac- 
tors and removal of waste; (6) oxygen consumption 
and carbon dioxide elimination; (7) regulation of 
constitution of blood and removal of waste; (8) rapid 
neural integration in response to internal and ex- 
ternal stimuli; (9) architectural support; (10) perpet- 
uation of the race; (11) unification, protection, and 
adjustment. From. these headings the plan of 
organization can readily be grasped, and it will be 
immediately manifest how radically the traditional 
arrangement has been altered. Furthermore, there 
is no account of the cell as such; its various features 
are discussed disconnectedly wherever they are best 
illustrated by the subject matter at hand. Even 
the tissues experience somewhat the same [fite. 
Epithelium is first described under the thyroid gland, 
while the connective tissues and muscle are (is 
cussed in almost the last chapters. 

From this superficial recounting of certain obvious 
peculiarities, it is plain that Professor Cowdry’s 
text is indeed something out of the ordinary. When 
next the subject matter is scrutinized it is equally 
clear that no attempt has been made to present a 
well rounded whole. Tendons occupy eight lines and 
cartilage less than a page; the ureter gets no specilic 
description, but its innervation is fully discussed; 
hair, sebaceous glands and sweat glands receive but 
one and one-half pages, whereas the pituitary gland 
claims nineteen; the muscles are limited to ten pages, 
while the blood cells alone take sixty-two. 

Any criticism of these departures from the ordi 
nary treatment is partly disarmed at the outset by 
the preface, from which pertinent quotations can be 
made to advantage. 


The time is passed when a broad, even presentation of the 
microscopic structure of the whole body is needed. Much that 
is important must be omitted in order to present the most vital 
subjects at all adequately. Justification for this is found by 
comparing standard works on physiology and histology. In the 
latter many pages are devoted to structures which the physio! 
ogist does not deem worthy even of mention. Concentration on 
a few subjects affords opportunity for the presentation of so 
of them in their proper setting, for emphasizing the value of 
experimentation and of what constitutes evidence. ... What 
omit and what to stress is the question. . . . The usual pla 
to begin with a description of a typical animal cell, then to | 
to the various tissues and finally to the several organs. Thi 
illogical and time-consuming.... These [cells and tiss 
likewise, do not exist for themselves and by themselves, but fu 
tion only in so far that they are integrated with the rest. Co 
sequently an attempt is made to build up, as the discus 
advances, a conception of cells and elementary tissues in the 
many environments in which they normally exist. Organs nd 
systems are stressed in order to fulfill the principal aim of the 
volume, which is to relate structure and function in the whol 
body—itself the real physiological unit. A just criticism o/ 
most textbooks of histology is that they repeatedly illustrate the 
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obvious. Figures consuming much space merely show at a 

glance what the actual preparations will lead the students to dis- 
cover for themselves—a much more healthy experience. They 
are beyond the picture book stage. As indicated in the list 
of contents, the central theme of the book is the blood vascular 
system—the great integrator. ... ‘he goal in view is that the 
studet an shall gradually visualize more and more accurately the 
wonderful reactivity of the minute structure of the human body 
in terms of biochemistry, physiology, and pathology and, finally, 
in practice shall institute measures of assistance with due caution, 
, Controversial subjects have in no way been avoided, rather 
have they been sought out and aired. An effort has been made 
to present the evidence fairly and to acknowledge the labors of 
leading investigators. 


Doubtless some of these viewpoints will not find 
favor with many teachers; others while sympathiz- 
ing with their spirit will consider them impractical 
in application. The reviewer is convinced that our 
beginning medical students, coming as they do with- 
out any definite understanding of even the nature 
and properties of protoplasm or of the organization 
of a cell, must learn to creep before they can be 
expected to walk—to say nothing of running. For 
this reason he holds that since structure is the pri- 
mary concept to be gained (before function is made 
to vitalize such information), a presentation which 
does not become wholly subservient to an ideal 
functional continuum is the simplest and wisest to 
pursue. Otherwise, confusion and discouragement 
to the beginner is both predictable and certain. On 
the other hand, with a moderate amount of previous 
histological experience, study of this book should 
be a thrilling adventure. The greatest value of 
Professor Cowdry’s text will perhaps be as a book 
in which collateral reading is expected. It would 
make, for example, an admirable companion volume 
to the Maximow-Bloom text which is easily the 
foremost in the orthodox field. With such guides 
the student will be enabled to get an insight into 
histology such as has not been possible before 
through the medium of the printed page. 

To the medical practitioner Cowdry’s //istology 
can not be too strongly recommended. It is no 
ordinary compilation, but rather a mine of authori- 
tative, up-to-the minute information and interpre- 
tation. If the clinician can find a page which does 
not offer valuable new viewpoints and unexpected 
rewards, then that man has been a prodigious reader 
and analyst of current histological literature and 
can well-nigh qualify as an expert in the subject. 

L. B. AREY. 


Fok the preparation of his book,! Meaker set out 
to assemble completely the knowledge now well 
established concerning involuntary sterility, dis- 
counting the traditional fallacies and including all 
the modern discoveries. The purpose was accom 
plished admirably but this was to be expected be 
cause Meaker is one of the foremost authorities on 
the subject of sterility. The book is divided into 
three parts. In the first part the author takes up 


DIAGNOSIS AND TREATMENT; A 
ProcepureE. By Samuel Raynor 
The Williams & Wilkins Co., 1934. 


‘HumMAN STERILITY; CAUSATION, 
PRACTICAL MANUAL OF CLINICAL 
Meaker, M.D. Baltimore: 
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the causes of human infertility and he discusses 
them under nine headings. The second part is 
devoted to the question of the diagnostic study of 
the sterile mating. Not only are the gynecologic 
aspects discussed but also the urologic ones. There 
are excellent chapters on the study of the male 
genitalia and semen. There are also lucid descrip- 
tions and instructive illustrations of transuterine 
insufflation, hysterosalpingography, and postcoital 
examinations. Three chapters are devoted to endo- 
crinologic investigations. 

Meaker points out the value of group study of 
cases of sterility. In 1927 he formed a clinical group 
with a urologist, an internist, and an endocrinologist 
in order to study sterility cases more thoroughly. 
The third part of the book deals with the treatment 
of sterility and in this section, Meaker points out 
the great value of a clinical group for the intensive 
study of sterility cases. Before he formed the 
clinical group the incidence of pregnancy in his 
sterility cases was 24.6 per cent whereas the fre- 
quency of gestation has been 50 per cent in the series 
of cases studied by the group. Meaker realizes, 
however, that for many reasons, groups are not 
feasible in all cities, hence he describes the minimum 
treatment whicha physician can carry out by himself. 
Urologic as well as gynecologic treatment is outlined. 
As regards surgery to overcome tubal occlusion, 
Meaker has had phenomenal success, because of the 
Ig patients on whom he performed salpingostomy, 9 
conceived. Concerning endocrine causes of sterility 
the author found the prognosis to be fair in the 
pituitary cases, excellent in cases of thyroid de- 
ficiency and poor in failure of the ovaries. Contrary 
to most physicians, Meaker has seen good results 
follow the oral use of anterior pituitary prepar- 
ations. 

Throughout the book there is evidence of the 
author’s comprehensive grasp of the subject of 
sterility, not only of the physical factors involved 
but also of the psychic ones. Excellent advice is 
therefore given concerning both factors. The book 
deals with its subject so completely and rationally 
that it should be carefully studied not only by physi- 
cians who are especially interested in sterility, 
namely, gynecologists, urologists, and endocrinol- 
ogists, but also and more particularly, by general 
practitioners. J. P. GREENHILL. 


Ts imposing volume? by Brailsford, dedicated 
to the memory of Sir Robert Jones, constitutes a 
distinctly important event in the evolution of the 


literature of clinical radiology. Beautifully printed 
on excellent paper, in large type with well spaced 
lines, its excellent diction literally tempts the reader 
to linger longer in the study of its rich pages. Chap- 
ters are devoted to the normal findings in the skele- 
ton at birth and the various congenital, dystrophic, 
and traumatic factors influencing the rate of ossi 
fication and the aberrations from the normal. After 


2Tue RADIOLOGY OF 
M.D., M.R.C.S. (Eng.). 


BoNes AND Joints. By James F. 


Brailsford, 
Baltimore: William Wood & Co., 


1934. 
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a few introductory pages of general discussion of the 
various pathological findings, the major portion of 
the book is devoted to a detailed study of the 
various regions of the skeleton and the lesions affect- 
ing them. The last hundred pages are devoted to a 
general consideration on bone changes in systemic 
and localized disease, and a final chapter on bone 
tumors. A lengthy bibliography concludes the 
work. 

Special stress is laid upon the value of periodic 
radiographic examinations in studying normal and 
irregular growth, in observation of the progress of 
systemic and localized disease, and before, during, 
and after the exhibition of various forms of treat- 
ment. The lapse of a few weeks may supply the 
clinician with X-ray evidence of great value, though 
the preliminary X-ray findings may have been of 
slight or no value. Apart from setting forth con- 
cisely an account of the bone changes seen in health 
and disease, the author’s aim has been to indicate 
the significance of the roentgen findings. Every 
effort has been made to include in this work the 
most recent advances already recognized in roent- 
gen ray departments and journals but not yet 
adequately appreciated or accepted by general 
textbooks. In the opinion of the reviewer, the task 
has been well done. James T. Case. 


N the work entitled Tuberculosis of the Lymphatic 

System! the author covers the subject in great 
detail with particular reference to the more common 
regions of gland involvement. His introductory chap- 
ter, wherein he traces tuberculosis of the glands 
back to the early Greek and Egyptian conceptions 
of the etiology, is particularly interesting to the 


student of medical history. 

The author discusses in great detail bacteriology, 
pathology, chemistry, and pathogenesis in this 
condition. The anatomy of the lymphatics is ex- 


§ TUBERCULOSIS OF THE LYMPHATIC SYSTEM 


Richard H. Miller, M.D., 
F.A.C.S. New York 


The Macmillan Co., 1934 
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tensively described and beautifully illustrated. In 
the two chapters devoted to the subdivision of 
cervical lymph nodes, a clear picture is given of 
their involvement, the pathology, clinical course, 
diagnosis, and differential diagnosis, and the treat- 
ment, medical and surgical. 

Of great practical interest is the discussion of 
tuberculosis of the tracheobronchial and abdominal 
lymph nodes. The outline of the care of the disease 
is a résumé of the treatment, in all its phases, and 
is especially to be commended for the statistical 
details of medical and surgical results. 

This book can be recommended as an excellent 
text for the student and the general practitioner, 
The index, which is placed at the conclusion of each 
chapter, is an elaborate and very useful compilation 
of all recent writings on the subject. 

W. A. HENprIc} 

AN Introduction to Gynecology? is exactly what i 
4% name implies. This book was written primarily 
for third year medical students and is an outgrowth 
of a series of notes which the author has used for 
some time. The book is well written, each subject 
being presented simply, clearly, and briefly. It 
will doubtless prove to be a profitable and popular 
one for students. 

This second edition has been made a more com 
plete text by the addition of a short synopsis on 
treatment in each of the chapters dealing with dis 
eases, although anatomy, pathology, and diagnosis 
are still emphasized. The bibliographies at the end 
of each chapter have also been expanded. 

Recent advances in gynecology, such as the 
Friedman test for pregnancy, the Schiller test for 
carcinoma, and the use of the colposcope have all 
been included. It is unfortunate that the chapter 
on the endocrines has not been brought up to date 
in a similar manner. Raven A. Re! 


By C. Jeff Miller, M.D 


2 AN INTRODUCTION TO GYNECOLOGY. 
St. Louis: The C. V. Mosby Co., 1934. 





Su Memoriam 


FRANKLIN H. MARTIN, M.D., F.A.CS. 


BORN JULY 13, 1857 
DIED MARCH 7, 1935 
FOUNDER AND MANAGING EDITOR OF 
SURGERY, GYNECOLOGY AND OBSTETRICS 


IgO$—-1935 











Moffett-Russell 











FRANKLIN H. MARTIN 


UT of the hardy pioneer spirit of two families, the Martins of Canada 
and the Carlins of Pennsylvania, each coming west by caravans in the 
late 1840’s and settling on adjacent farms in Wisconsin, grew the friend 

ship and marriage of Edmond Martin and Josephine Carlin, to whom a son, 
Franklin, was born in 1857. 

Franklin Martin’s childhood was a happy one, in spite of the sacritices of 
his pioneer forebears, the loss of his father in the Civil War, and the remarriage 
of his mother and the uniting of two families of children, the Martins and the 
Mungers. Under moral and religious influences, Franklin developed into a ruddy, 
sturdy, industrious lad, receiving his elementary education by the sweat of his 
brow. 

Aunt Mary and Uncle Addison Carlin were a dominating influence for good 
in his life. He worked as farm hand, brickmaker, carpenter, janitor, and, later, 
as school teacher. In 1872 he left home for Minneapolis to study. In 1874 he 
returned to Wisconsin and entered Elroy Seminary. And then he decided to 
become a doctor. 

His first professional hero was Dr. McLaren Miller, of Oconomowoc, and, 
later, Dr. William Spalding, of Watertown, in whose office he first worked as 
janitor, in his spare moments reading a book on anatomy, which he memorized. 

In 1877 he came to Chicago with just enough money for carfare and tuition, 
and at the suggestion of Nicholas Senn, who signed his certificate of matricula- 
tion, he entered the Chicago Medical College, which is now the medical depart- 
ment of Northwestern University. It was here that he met as instructors Nathan 
S. Davis, Sr., William E. Quine, William Byford, Ralph Isham, John H. Hol- 
lister, and Edmund Andrews, all of whom were a great influence in his medical 
career. He loved the fire and enthusiasm of Quine, Davis, and Andrews, but 
he also loved the rockbound stability of John Hamilcar Hollister, who later 
became his father-in-law and who was a stabilizing and stimulating influence 
throughout his entire medical life. 


His first domicile as a bachelor with young Frederick Parkhurst was at 1133 
South State Street, where they cooked their own meals. During vacations of 
these years he returned to Wisconsin and again worked as brickmaker, school 
master, and carpenter, earning his own tuition and living expenses. 

His first meeting with John B. Murphy and Lewis Linn McArthur was at 
the time they were taking Cook County Hospital competitive examinations. 
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He entered Mercy Hospital, where he worked with Dr. Lorenzo Potter as 
an interne, in 1880. He received his degree March 30, 1880, at the memorable 
old Plymouth Church at 26th Street and Michigan Avenue, which was to re- 
main his church home until its closing in 1915. 

During these medical school days he was given the opportunity to earn 
some money by caring for the patients of some of his professors. It was during 
these years at Mercy Hospital that antiseptic surgery and the bacteriologic 
theory of medicine began to take great hold and he was intensely interested in 
the first local attempts at the prevention of infected wounds and in the struggle 
against the spread of typhoid fever, which was at that time a serious menace 
to the health of Chicago. 

In 1881 he began his medical practice, boarding with the Lord family at 
2227 Wabash Avenue and meeting there his life long friends, Frank Bowles, 
James Chapman, and Charles Nicola. He joined Plymouth Church and met 
Isabelle Hollister, whom he courted, and married May 27, 1886. To her his 
autobiography is dedicated and with her he had a long and beautiful companion- 
ship. She it was who became the great inspiration of his remarkable career. 

WILLIAM R. CUBBINs. 





FRANKLIN H. MARTIN—THE SURGEON 


RANKLIN H. MARTIN graduated in 1880 from the Chicago Medical 
Pcatee which later became the Northwestern University Medical School. 

He served as an interne at Mercy Hospital, Chicago, during that period 
in the evolution of surgical technique when little was known of antiseptic sur- 
gery and practically nothing was understood of aseptic surgery. At this hospital, 
he received his first practical experience and training in the art of surgery 
under the tutelage of Edmund Andrews and other masters of surgery of that 
day. The death rate following major operations was extremely high in this era. 
The progress in knowledge and his own application of what it taught soon 
extricated Martin from the paraphernalia of antiseptic technique and he among 
the first in America began to practice aseptic surgery. 

One of Dr. Martin’s first contributions to surgery was the founding of a Post 
Graduate School and Charity Hospital and this accomplishment was predicated 
upon his understanding of the need for disseminating the rapidly increasing 
knowledge of aseptic surgery. He recognized that this information must be 
imparted to the older men in the field who were attempting to carry out surgi 
cal procedures in the outlying communities distant from teaching centers. This 
early thoughtful consideration of the need for the education of the actual work 
ers in the field and his desire to help them was the motivating factor of his later 
activity in developing organizations for the elevation of the standards of surgery 
and the continuous education of all surgeons. 

During the past twenty years, the honors and distinctions he has received 
as an organizer of the medical forces during the World War and as the instigator 
and the builder of the American College of Surgeons have led many to forget 
him as a surgeon. He was, however, always pre-eminently the surgeon and as 
such was held in high esteem by the men of the generation with whom he was 
associated. 

In his early work as a gynecologist, before the perfection of aseptic technique 
made abdominal section safe, he did much to popularize the operation of tying 
off the uterine arteries through a vaginal incision, thus controlling the hamor- 
rhage and inhibiting the growth of myofibromata. As a result of this operation, 
otherwise hopeless cases were benefited and some cured. 

Dr. Martin was a pioneer in experimental surgery on animals. His surgical 
curiosity led him to turn to an investigation of methods for perfecting a tech- 
nique for the implantation of the ureters into the colon. The recorded data 
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of these investigations and the principles he established remain the foundation 
of all subsequent progress that has been made in this vexing problem. He per- 
formed one of the first operations for the removal of a diseased urinary bladder 
followed by the implantation of the ureters. 

Surgical literature abounds with his contributions to a wide variety of 
subjects. These studies were made largely on conditions pertaining to sur- 
gical gynecology. 

Dr. Martin’s surgical acumen was great, and he frequently astonished his 
young associates by his logical and accurate diagnoses. He was averse to ex- 
ploratory incisions for information and he never knowingly performed unnec- 
essary or questionable operations. Frequently younger co-workers, who in their 
enthusiasm suggested operations not clearly indicated, were admonished to be 
conservative. 

While at first the work he did was confined to gynecology, he became one 
of the outstanding abdominal surgeons of the West. His technique was most 
meticulous, his handling of tissues gentle and dexterous; though a fearless and 
rapid operator, he was never over radical, and his conclusions relative to patho- 
logical conditions and their operability were based on sound surgical judgment. 

In that era when abdominal tumors were not recognized or attacked at an 
early stage of their growth, many patients came to his Post Graduate Clinic 
with enormous neoplasms. If the indication for operation was clear, with no 
serious contra-indications, he never refused to give these sufferers relief. A less 
courageous surgeon would have hesitated. The many excellent results in these 
seemingly hopeless cases attest the excellence of his judgment and the perfec- 
tion of his technique. He was ever conscious of the human equation in all of 
his work. 

He was a teacher of surgery from the beginning of his career. Any knowledge 
he imparted to his classes was founded upon wide reading and upon his personal 
and practical experience and observation. His clarity of thought and directness 


of expression made any subject under discussion readily understandable and his 


deductions were so logical and the conclusions so sound that they profoundly 
impressed his listeners. His commanding personality and dynamic force enhanced 
his ability as a teacher and these so impressed his assistants and younger asso- 
ciates that he passed on to them many of his attributes. As a developer of young 
men during their formative period in surgery he had few equals among the 
teachers in this department of medicine. All of the men who were his assistants 
and closest associates, many of whom later achieved success in their profes- 
sions, were stimulated by his inquiring mind and influenced by his kindliness and 
generous consideration. 

It was in the capacity of a teacher of surgery that he realized the necessity 
for a broader dissemination of the rapidly accumulating facts relative to practi- 
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cal surgery. This realization of the requirements of the men in the smaller 
communities who were doing surgery prompted the initiation and development 
of the Clinical Congress of Surgeons of North America. 

His conception was that the surgeons who had fewer opportunities for study 
could learn faster and their knowledge of the basic principles of practical surgery 
would become greater if the chance were afforded them to watch the teachers 
of surgery and surgeons who had a larger surgical experience at work in their 
own workshops. Thousands of surgeons in the United States and Canada can 
bear witness to the value of his inspirational thought which originated in the 
mind of this Master Surgeon. 

In later years came his dream of the American College of Surgeons, which 
he made a reality. The early vicissitudes and obstacles that were encountered in 
the organization of this great group of men did not daunt his untiring spirit; he 
recognized no barrier as insurmountable in achieving his purpose. As a result of 
his great vision, his courage, his indomitable will to succeed, and his unusual 
ability as an organizer, he has builded the American College of Surgeons which 
will endure in perpetuity as a monument to his understanding of the need for 
continous surgical teaching in its broadest sense. 

Looking back over his completed life, we are impressed with his great vision, 
his love for his fellow man, his appreciation of the ways to advance human wel- 
fare through education, and his untiring energy and industry. His work, as he 
had outlined and planned it, was finished. His memory commands our respect 
and admiration for the manner in which he worked to the end with the same 


aggressive spirit and determination which characterized his long and useful life. 
We honor his memory as one of the great surgeons of his generation. 


FREDERIC A. BESLEY. 











FRANKLIN H. MARTIN—THE FRIEND 


A faithful friend is a strong defence: and he that hath found such an one hath 
found a treasure. Nothing doth countervail a faithful friend, and his excel- 
lency is invaluable.—Ecclesiasticus VI, 14 and 15. 


“HE passing of Franklin Martin removes a unique personality from the 
medical world. His versatility and the variety of fields in which he labored 
with such phenomenal success will naturally furnish ample material for 

an interesting chapter in American Medicine. Many will speak of him as an 
educator, an investigator, as an organizer and leader of men, but those who 
enjoyed the privilege of intimacy with him will think first of him as a friend. 

It was a characteristic of his early boyhood to attract and attach to him his 
companions, as with a band of steel, and this power lasted throughout the years 
of a long and useful life. That the record may be clear, it may not be out of 
place to recall to the generation of physicians who have known Franklin Martin 
that he was one of those constructive or creative dreamers whose accomplish- 
ments are to be measured far more by what the man himself meant to others 
than by recital of achievements. From the dreams of this man, whom I have 
known intimately since 1900, have sprung the greatest surgical journal of the 
age-—SURGERY, GYNECOLOGY AND OBSTETRICS,--the Clinical Congress of Sur- 
geons of North America, the American College of Surgeons, and the Gorgas 
Memorial Institute. 

How did this come about? I am powerless to suggest an answer other than 
may be implicit in the personality of one who was a friend and a man. When 
I say that he attracted friends, the wrong impression may be given, for it was 
not easy to win one’s way into the inner sanctuary. He was by nature sensitive 
and shy, his approach quiet and dignified, no rush of insincere greeting to all 
and sundry. But, as one came in contact with this eminently sane and simple 
man, one became aware of his abundant resources, and perhaps suddenly a sly 
touch of his quiet humor would sweep aside the veil of shyness and let one glimpse 
the lovable being within. Certain elements we all instinctively recognize as 
essential in the true friend, among them, first, courage and kindliness and perfect 
candor. Courage was one of his chief attributes. He no doubt believed with 
Barrie, that “It is the lovely virtue—a rib of Himself that God sent down to 
His children.” To those who knew him intimately it is needless to speak of his 
kindliness, his interest in the younger generation, and the promptness with which 
he recognized and encouraged merit in the younger members of the profession. 
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He was born on a farm and grew up among surroundings conducive to quiet 
thought. Much of his constructive thinking was done while walking in the great 
out of doors, for which his autobiography reveals his wholesome love. Nothing 
pleased him more than to have one or two of his friends join him in long walks, 
during which he discussed various problems in which he was interested. More 
than once flashes had come during these happy jaunts that later became basic 
principles in one of his projects. In his autobiography he mentions the Clinical 
Congress of Surgeons of North America as having been conceived as he walked 
the deck of a ship cruising in the Mediterranean, and those who have shared 
such jaunts with him can easily visualize his methods of thought and how his 
schemes of successful organization were launched. His love for out door life 
naturally attracted him to golf. His congenial side was at its best with his friends 
on the golf links, and for many years it was his chief recreation. Throughout 
this country and abroad there are many who remember and appreciate his 
charm, and a lasting friendship that started on the golf course. 

He hada way of attracting and binding people to him in spite of the fact 
that he was often very frank in discussion. Fearlessness was one of his chief 
attractions, and even in hot argument he could maintain his point without losing 
his friends. There were necessarily many trying situations that arose during 
the development and direction of large organizations, but his keen insight, re- 
sourcefulness, judgment, and sincerity were never questioned, and his policies 
usually prevailed. When organization was finally effected, his friends remained 
his friends, for his candor and patient courage withstood the storm and stress 
of the process through which the end had been attained. After all, the true 
estimate of an individual can be best obtained from those with whom he labors 
daily. His subordinates adored him, labored constantly in his behalf, and re 
spected his strict discipline, knowing full well that he observed equally with 
them the rules governing the organization. 

No man liveth to himself alone, and it would be wholly ineffectual to offer 
such comments as I can make upon Franklin Martin without acknowledging 
in full measure the help he had from the very remarkable woman, his wife, 
Isabelle Hollister Martin. How well they understood each other, how much 
he deferred to her judgment; how wise she was in counsel, and how prompt he 
was to abandon certain problems of which she did not approve. Very few who 
did not know them intimately could appreciate how much she figured in his 
life, how necessary she was to his happiness, and how much his success has been 
due to her sound judgment, loyalty, and companionship. 

Franklin Martin has left a splendid heritage to the medical profession. No 
bequest could be more useful than the sound principles he enunciated and wove 
into the fabric of the institutions he evolved for the benefit of the human race. 
To me the greatest inheritance is The Joy of Living, an Autobiography, which 
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typifies the man and the friend—for it expresses his attitude toward life. If 


one has read this fascinating book one will find how beautifully it expresses his 
ideas, and it shows, too, the real worth of the man and his confidence in his 
eventual success. From the very start of his life there is no note of appeal for 
sympathy for the hardships he endured, no appeal for pity, but through the 
narrative, as through his daily life, running like a thread of gold woven into it, 
there was real joy of living. And because of his simplicity, goodness, honesty, 
and sincerity, I know of no man in civil life who could, by the mere suggestion 
of needing or wanting them, summon more true and influential friends to his side. 

The loyalty of his thousands of friends should be a pledge to foster and bring 
to full fruition the ideals and aims to which he devoted his life. 

C. Jerr MILLER. 





FRANKLIN H. MARTIN AND SURGERY, 
GYNECOLOGY AND OBSTETRICS 


R. MARTIN was fundamentally an idealist. A close personal and pro- 
fessional association for thirty-five years gives me some authority to 
speak. Few members of our profession have been more misunderstood. 

This misunderstanding arose because he was possessed of an extreme sensitive- 
ness and a reluctance to approach people or speak in public that to many will 
seem unbelievable. As a result of this characteristic he often seemed autocratic, 
though this was a pure defense reaction. His own unintentional disclosure of 
this trait is found in a sentence taken from his autobiography, The Joy of 
Living. In speaking of his hesitation in beginning his first laparotomy he said, 
“Was I a coward? This was a bracing thought: ‘Have the courage to do the thing 
you believe to be right but that you are afraid to do.’ It became my slogan 

a sentiment that during all my life has urged me to action, a few times (I hope) 
with success, and many times (I am sure) to my detriment.” 

His mind arrived with lightning speed at logical conclusions that most of 
us reached only after prolonged deliberation. His impatience drove him forward 
without the help of the support that would have come had he been content to 
wait until more slowly reasoning minds had caught up with him. This impatience 
helped to give the impression that his actions were often autocratic. 

He had little or no desire to accumulate wealth. Money meant nothing to 
him but the means of establishing the children of his imagination. He realized, 
however, that for them to succeed and to attain permanence they must be placed 
upon a secure financial foundation. This is well illustrated by an account of 
the origin of SuRGERY, GYNECOLOGY AND OssTetrics and of his plans for its 
ultimate disposition. 

In December, 1904, Dr. Martin invited Drs. F. A. Besley, William R. Cub 
bins, John Hollister, and myself to his home at 3210 Lake Park Avenue, where 
he outlined his plan for the founding of the journal. His conception was of a 
journal divorced from any commercial association which should be founded, 
owned, and directed by members of the profession. It was to be an example of 
the best art of printing; it should present in adequate form the new developments 
of surgical science, but should always be a practical journal for practicing sur- 
geons. It should be based on sound financial principles, yet never seek to pay 
dividends to stockholders; it should rather use any profits to increase the service 
of the journal and insure its stability. 
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Thirteen Chicago surgeons supported these altruistic principles by subscrib- 
ing for small blocks of stock. Later when Dr. and Mrs. Martin began to plan 
for the disposition of the journal they purchased this stock at a profit to the 
original stockholders. 

During thirty years under Dr. Martin’s direction the journal has adhered 
to this original conception. From the beginning, Mrs. Martin has held a large 
part of the stock and she also has been in full accord with Dr. Martin’s ideals. 
Because of Dr. Martin’s wise planning the journal now rests upon a secure 
financial foundation, and owns the land and buildings at the corner of Rush 
and Erie Streets which adjoin the College of Surgeons. 

Dr. Martin’s manner of administering the various organizations for which 
he was responsible may be illustrated by relating his conversation with me 
when organizing the journal. He called me to his office and said, “I want you 
to assume charge of the scientific pages of the journal. Make the journal the 
best in the world scientifically and artistically. Do not be influenced by any- 
body or anything except the quality of the contributions and the limitations of 
space. That’s all.”’ While he always took a leading part in any expansion or 
new activity, yet never in the thirty years did he let personal friendship, ex- 
pediency, or advertisers betray him into seeking to influence the acceptance 
of any article. Nor did he interfere in any way with the administration of the 
department. It was the same with other associates. He expected results but 
gave complete freedom of action and support in any difficulty. His loyalty to 
his associates and friends was so great that not infrequently it surpassed what 
should have been expected. Except in the face of incontrovertible evidence 
of incompetency, he defended them both privately and before the public. 

The first number of SuRGERY, GYNECOLOGY AND OBSTETRICS appeared on 
July 1, 1905, with the leading article by the chief of the Editorial Board, Dr. 
Nicholas Senn, upon “Iodine in Surgery, with Special Reference to its Use as 
an Antiseptic.” The ideals of its founder and the character of the journal soon 
brought contributions from leading surgeons of the United States and Canada 
and from abroad in sufficient number to insure the journal’s immediate success. 

In 1908 a British edition was established under the editorial guidance of 
A. W. Mayo-Robson (later Sir Arthur) and other leading British surgeons. 
Five years later, after much thought, the INTERNATIONAL ABSTRACT OF SURGERY 
was added. It was determined that the ABstract should be not a mere desultory 
collection of material but a discriminating selection from the world’s literature 
by a board of specialists. Arrangements were made with the leading abstract 
journals abroad for the early exchange of their material. As a result a complete 
bibliography of the world’s surgical literature has become a part of the ABSTRACT. 

After Senn’s death, Dr. John B. Murphy, whose enthusiastic support had 
been no small factor in establishing the journal, became chief of the Editorial 
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Board. Upon his death he was succeeded by Dr. William J. Mayo. For many 
years Dr. Mayo was in active charge of the Editorial Department. To his 
vision and judgment has been due the discriminating character of the edito- 
rials. Lately Dr. Donald C. Balfour has successfully assumed this responsibility. 

Although the chronicling of scientific progress has been its primary objective, 
the journal has sought also to foster the cultural aspects of surgery and to honor 
those who established and perfected its principles. Under the supervision of 
Dr. Alfred Brown, “Old Masterpieces in Surgery” acquainted the oncoming 
generation with the history of surgery. Under the direction of Dr. William J. 
Mayo and Dr. Donald C. Balfour the department of ‘‘Master Surgeons” has 
recorded the achievements of the surgeons of the western hemisphere and aroused 
our pride in their accomplishments. 

The journal is known and read wherever medicine is practiced. It has a 
large number of subscribers abroad and penetrates into little known centers in 
Asia, Africa, and the islands of the Pacific. The medical libraries of the world 
have its numbers filed as a permanent record of the advances in surgical knowl- 
edge during the fruitful period spanned by the publication of SURGERY, GYNECOL- 
OGY AND OBSTETRICS. 


It has been the desire of both Dr. and Mrs. Martin that after their deaths, 
the journal with its real estate should become by gift the property of the 
American College of Surgeons. Since the holdings of Dr. Martin at the time of 
his death in conjunction with the personal holdings of Mrs. Martin gave them 
complete ownership of the stock, their desire may, be accomplished. 


The regents of the College believe that this final service of Dr. and Mrs. 
Martin to the College and the profession may be made a worthy memorial to 
Dr. Martin’s vision and ideals. ALLEN B. KANAVEL. 





FRANKLIN H. MARTIN AND THE AMERICAN 
COLLEGE OF SURGEONS 


“\RANKLIN MARTIN died Thursday, March 7, in Phoenix, Arizona, where 
up to a few days before his death he was occupied with the affairs of the 
American College of Surgeons, especially with preparations for the next 

Clinical Congress to be held in San Francisco in October. 

We do well to pause to pay tribute to this great leader to whom more than to 
any other individual the American College of Surgeons is indebted for its founda- 
tion and its development during the twenty-two years of its existence. With 
courage, imagination, wisdom, unfailing loyalty to the best interests of the Col- 
lege and with rare executive ability, Dr. Franklin Martin as Director-General 
has guided its destinies. 

It is fitting at this time to review briefly the history of the College—a history 
which will be his finest monument—for his name is indelibly inscribed upon each 
of its multifarious activities. 

At the time the American College of Surgeons was founded, and earlier, many 
surgeons, particularly the members of the American Surgical Association had felt 
the necessity for an organization of the active surgeons which would standardize 
the practice of surgery. To this end at the Clinical Congress of Surgeons of North 
America held in New York in 1912, an organization committee was appointed. 
Thus the American College of Surgeons is the direct outgrowth of the Clinical 
Congress of Surgeons, a Congress which was originally fostered and promoted by 
Dr. Franklin H. Martin, who suggested the formation of this organization 
committee of the College. 

Confronting this committee were two lines of procedure: (1) to follow the pat- 
tern of such an organization as the Royal College of Surgeons in England and 
admit members only on examination; or (2) to admit to Fellowship all the mem- 
bers of the sixteen principal societies representing surgery and its various special- 
ties as a nucleus for the whole and then to add to that number all those surgeons 
in all parts of the United States and of Canada who by their training, experience, 
and achievements were surgeons in good standing. 

The second of these plans was adopted by the organization committee and 
it at once became evident that unless the College were to grow very slowly it 
would be necessary to make a survey of the practicing surgeons throughout the 
country to determine who were qualified to become the first members of the 
College. 
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Such a survey was made, principally by Dr. Martin, who visited all the lead- 
ing medical centers throughout the United States and Canada. As the result of 
this survey, four hundred and fifty prominent surgeons met in Washington on 
May 5, 1913, adopted the By-laws, rules, and regulations suggested by the organi- 
zation committee and elected the first officers of the College, and the Board of 
Regents and Board of Governors. The original Board of Governors was com- 
prised of the four hundred fifty founders of the College; but the By-laws provided 
for a permanent Board of one hundred fifty members, to be divided into three 
groups, fifty members to be elected by the Fellows at each annual meeting of the 
College. The government of the College was to be centralized in a Board of Re- 
gents whose decisions would be carried out by a Director-General. The recom- 
mendations for further Fellows of the College were to be made by credentials 
committees representing each state of the United States and each province of the 
Dominion of Canada. This plan was adopted at the organization meeting. Soon 
after the organization of the College it was decided that the College should endow 
itself by asking each Fellow to subscribe five hundred dollars, to be paid in a lump 
sum or by payments of not less than twenty-five dollars a year. 

By this rapid start in membership and in financial support the College had a 
forceful momentum and was able at once to launch forth on its campaign to carry 
out its original purposes which are stated in the following summary of a clause of 
the Articles of Incorporation, published in each Year Book: ‘The object for which 
it is formed is to establish and maintain an association of surgeons, not for pecu- 
niary profit, but for the benefit of humanity by advancing the science of surgery 
and the ethical and competent practice of its art.” 

It is my opinion that when the College was organized, there was no one man 
who could have equaled the performance of Franklin Martin as Director-General, 
for more than to any other one man, the credit belongs to him for the foundation 
of the College, its organization, for the rapid mobilization of surgeons to form its 
constantly increasing membership, the shaping of its policies, the solving of the 
many difficult executive problems which have repeatedly presented themselves. 
In addition to his many official trips throughout the United States and Canada, 
Dr. Martin has promoted the interests of the College in South America and in 
Australia by personal visits. 

Throughout these twenty-two years, I have had the opportunity of observing 
the constructive genius of Franklin Martin at close range. I should say that 
except for his peculiar talents, the College would not be in its present position. 
Franklin Martin undertook every bit of the leadership that was delegated to him 
and often initiated new projects. The whole picture has constantly been one of 
rapid construction and of militant progress, as exemplified by the many activities 
of the College and by the work of its Department of Hospital Standardization; 
the Registry of Bone Sarcoma; the Committee on the Treatment of Malignant 
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Diseases; the Committee on Fractures; the Board on Industrial Medicine and 
Traumatic Surgery; the Department of Clinical Research; the organization of 
Cancer Clinics; the Regional Meetings; the annual Clinical Congress; the Library 
which is ready to serve each Fellow by literary research; and the Board on Medical 
Motion Picture Films. 

In addition to a very high level of efficiency we have our property in Chicago 
which aggregates in value more than two million dollars--assets which include 
the endowment fund, land, buildings, and equipment. 

The very characteristics which have made these achievements possible in- 
evitably sometimes seem too aggressive; but in a formative period they are neces- 
sary even though they may arouse some antagonism. A lively imagination, 
courage, spirit of adventure, outstanding executive ability, great loyalty to a 
cause, can never be outweighed by lesser qualities. Such characteristics speak for 
themselves in outstanding achievements. 

Dr. Martin not only was intensely loyal himself but was able to inspire loyalty 
in those associated with him as is demonstrated by the fact that the Editorial 
Board and the business personnel of SURGERY, GYNECOLOGY AND OBSTETRICS 
have remained practically unchanged since Dr. Martin founded this journal, 
with the exception of those called by death; and the outstanding characteristic 
of the working staff of the American College of Surgeons has been its long time 
loyalty to its Director-General. Those who knew Franklin Martin best, trusted 
him most. 

All through his life, and despite every disguise, Franklin Martin has been shy, 
fearless, imaginative, idealistic, and a dreamer. Long will he be known among the 


great dreamers in medicine. He dreamed a dream, and the greatest surgical 
journal in the world was born; he dreamed again and the Clinical Congress of 
Surgeons of North America appeared; he dreamed yet again and the American 
College of Surgeons came into being. GEORGE CRILE. 





FRANKLIN H. MARTIN AND THE GREAT WAR 


RANKLIN H. MARTIN was, for half a century, one of America’s distin 

guished surgeons; more than that, he demonstrated to an unusual degree 

the rare gifts of administrative genius and vision. It was logical, then, 
that when the clouds of war began to hover over our land, with characteristic 
foresight, as Secretary-General of the American College of Surgeons, he should 
tender the services of that organization to the Surgeon-General of the United 
States Army to aid in re-organizing and enlarging the Medical Reserve Corps. 
With the acceptance of this timely offer two thousand Fellows of the College, of 
military age, immediately enrolled in the Medical Reserve, and until the Armi 
stice was signed this great organization of surgeons took the lead in every wartime 
medical program. 

On August 29, 1916, through the enactment of the National Defense Act, 
President Wilson was authorized by Congress to appoint an Advisory Commis- 
sion consisting of seven persons, especially qualified in their respective fields, 
to co-operate with the Council of National Defense in its task of mobilizing the 
resources of a nation dedicated to peace into a fighting force sufficiently powerful 
to stay a foe trained for centuries in the arts of war. Through the persistent 
endeavors of the Committee of American Physicians for Medical Preparedness, 
representing the American Medical Association, the Congress of American 
Physicians and Surgeons, the American College of Surgeons, the Clinical Congress 
of Surgeons of North America, and the American Surgical Association, totaling 
a membership of ninety thousand medical men, the President was convinced that 
the medical profession should be accorded a place on the Advisory Commission. 


The question then arose: who, among the members of the scientific medical pro 


fession, was qualified to fill this important and exacting post? 

Franklin Martin was the unanimous choice of the committee and in October, 
1916, he was notified of his appointment by President Wilson. 

The Council of National Defense, consisting of six members of the Cabinet: 
Secretary of War, Newton D. Baker; Secretary of the Navy, Josephus Daniels; 
Secretary of the Interior, Franklin K. Lane; Secretary of Agriculture, David F. 
Houston; Secretary of Commerce, William C. Redfield; and Secretary of Labor, 
William B. Wilson held its first meeting in Washington on December 6, 1916, 
with the seven members of the Advisory Commission, Daniel Willard, president 
of the Baltimore and Ohio Railroad; Hollis Godfrey, president of Drexel Insti- 
tute; Howard E. Coffin of Detroit; Bernard Baruch of New York; Julius Rosen- 
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wald of Chicago; Samuel Gompers, president of the American Federation of 
Labor; and Dr. Franklin H. Martin. 

Commenting on the sentiments of the commissioners on this occasion, Dr. 
Martin said: 


We, as members of the Commission, had arrived in Washington with 
somewhat vague conceptions of our duties. We met the six members of the 
Council, who were equally vague as to our responsibilities, but we rapidly 
became acquainted. Each gave his idea of the requirements of the situation 
and of the immensity of the task that we must assume—and then we realized 
that our group, in joint action, would virtually become a War Cabinet, which 
should not only advise, but plan, execute, and direct the activities of our 
Government in its preparation for defense in the greatest war of history. No 
commissioners ever entered Washington at the call of a President with more 
humility and with less concrete knowledge of what they were expected to 
accomplish. 

However, Franklin Martin shouldered the responsibilities of the post assigned 
him with characteristic eagerness, and immediately proceeded to formulate a 
program that would be operable when and if we were drawn into the world con- 
flict. His department in the Council of National Defense was one of the first to 
establish a routine that functioned with clock-like precision until April 1, 1919. 
The outstanding men and women in medicine and the allied specialties in asso- 
ciation with him gave the utmost of their talents and abilities to uphold the well- 
known devotion to service of the medical profession. Under his direction the 
medical resources of the nation were so adequately mobilized that a steady flow 
of men and materials perfectly synchronized as to supply and demand, was at all 
times available. 

The General Medical Board of the Council of National Defense, of which Dr. 
Martin was chairman, included the leaders in medicine, dentistry, and nursing 
from civil life. This Board, with the Surgeons General of the Army, Navy and 
Public Health Service, and the chairman of the American Red Cross, guided the 
policies of the special committees composing the Medical Section of the Council 
of National Defense. These committees, more than a score in number, included 
the medical, dental, and nursing professions, and covered every angle of medical 
preparedness. In addition to the Washington organization, state and county 
committees co-operating with other defense agencies, extended their activities 
into every town and hamlet in the land. 

As a result of this co-ordinated effort, the General Medical Board and its 
subsidiary committees, more than any other one agency, may be credited with 
the splendid showing of the medical profession in its voluntary enrollment for 
service. In November, of 1917, there were 440 medical officers in the Army and 
329 in the Navy. At the armistice there were 30,591 medical officers in the Army, 
and 2,570 in the Navy. And in the Volunteer Medical Service Corps, an organiza- 
tion of physicians barred from active duty because of age, physical disability, or 
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home responsibilities, 72,219 enrolled. Likewise in the nursing and dental services, 
enrollments far exceeded the quota set for an army of five million men. 

It is impossible in the limited space available here, to enumerate, be it ever so 
briefly, measures initiated by Dr. Martin, and the programs in which he partici- 
pated during the war years. He worked assiduously to secure proper military 
rank for the doctors and nurses in the military services. He toiled unceasingly 
to supply the government with medical men and materials, to meet the demands 
of war. His own and foreign nations decorated him —and rightly so for con 
spicuous service. 

During the nearly two years of continuous association with Major-General Wil- 
liam Crawford Gorgas, Surgeon-General of the United States Army, Dr. Martin 
came to know and admire this modest physician and ultimately a warm and en- 
during friendship developed between the two. After Gorgas’ death in July, 1920, 
it was only natural that Dr. Martin should be one of a group who felt that 
this man was worthy of a memorial—-not of stone or bronze but a living vital 
organization which would embody the hope of freeing the world from disease 
the object to which the life of Gorgas had been consecrated. As Surgeon-General 
of the Army, Gorgas instituted the policy of strict physical examination for all 
recruits with regular check-ups at intervals thereafter. This resulted in an army 
of physically fit men to meet the rigors of war and it is a well known fact that our 
soldiers maintained the highest health rate of all combatants. General Gorgas 
often said to Dr. Martin, ‘“‘Wouldn’t it be wonderful if some day a system of 
strict physical examination could be applied to our civil population?” The story 
of Gorgas’ sanitary work in Havana and Panama is familiar not only to the 
scientific world but to the laity as well. So in planning the memorial to perpetuate 
his name, it was fitting that the two great works of Gorgas personal health and 
sanitation—-should be chosen as the basis on which the Gorgas Memorial should 
proceed. After the institution of an ambitious, nation-wide program in health 
education, it was characteristic of Dr. Martin’s foresight that he should 
vision in the Gorgas Memorial Institute an opportunity for the creation of an 
international research center in which the countries of Latin America, where 
Gorgas had achieved his magnificent work in sanitation, should have a part. Out 
of this vision has grown the Gorgas Memorial Laboratory in Panama, already a 
recognized research center, underwritten by the United States Government, and 
destined to play an increasingly prominent part in the fight of science against 
disease. 

Franklin Martin was above all a good soldier. He was brave; he was fearless; 
he would not recognize defeat, and once he had determined on a course, his 
generalship, untiring energy, and fighting force could be depended upon to see him 
through to a successful conclusion. Cary T. GRAYSON. 





FRANKLIN H. MARTIN—THE MAN 


/ ¥ NO paint a word picture adequate of Franklin Martin, a man who as he 
matured became the greatest organizer which the past fifty years of medicine 
has produced, a man honored by his profession, decorated by his own and 

foreign governments, is indeed a difficult task. However, as it was my privilege 

for many years to enjoy his close friendship, to me the task becomes a labor of 
love. 

There are many qualities common to those among men who leave their 
names conspicuously high on the rolls of achievement of the era in which they 
have lived. Oft included in these are the circumstance of lowly birth and early 
struggles against privations combined with integrity of mind, indomitable will, 
and other steadfast qualities. There are, however, deeper influences which must 
predetermine a man’s ultimate worth, and nature having endowed Franklin 
Martin with the rugged qualities of strong character gave him also a fineness of 
sensibility which tempered his thoughts with keen discernment and his judgment 
with unfailing fairness and justice. 

We see him in his youth with the spirit of D’Artagnan, recognizing no ob- 
stacles as insurmountable and ready for life’s adventure with a happy heart. 
We see him passing through life retaining this happy heart and always sharing it 
with others. We see him at eventide with the spirit of youth and merriment still 
retained and then understand why it was he who wrote The Joy of Living, for 
life to him had been a joy. It was not alone the joy of achievement which for 
him produced satisfaction for no one labor was ever finished before his restless 
brain had conceived or he had had another thrust upon him. It was that joy 
which comes from doing for others which was the motivating force behind him. 
And the extent of his work for others is the true measure of Martin’s greatness. 

In each of the great activities in which he played such a major réle it was his 
clear vision which insured their lasting success. Martin had the unusual combi- 
nation of not alone being an organizer, but having the added quality of being able 
to make his organizations functionate peculiarly well after he had built them. 
As he was progressive in his thought, so were his organizations. Not only did 
they fulfill the objectives for which they were designed, but became active 
influences for advancement with changing progressive thought. This again was 
evidence of his farsighted vision. 

The spirit of his soldier father, who sacrificed his life in public service during 
the Civil War, influenced Martin throughout his life. He was ever ready to aid 
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civic organizations, and took part in many projects to advance the welfare of 
Chicago. He was intensely loyal to his alma mater, Northwestern University, 
of which he was a trustee for a decade; and he was an active member of the 
various organizations which served its alumni. He gave to the U. S. Army 
Industrial College, the Fuel Conservation Institute, and the Board of Education 
of Chicago much time and thought. He was international in his outlook, and 
participated with enthusiasm in the deliberations of the Committee on Co-oper- 
ation in Latin America, the Chicago Council on Foreign Relations, the American 
Academy of Political and Social Sciences, and the Italy-America Society. 

Martin had an extraordinary ability to appreciate immediately which were 
the most important details of any problem and to recognize instantly the right 
thing to do under adverse conditions. There are many instances which I might 
relate which are indicative of this. One, however, stands out rather vividly in my 
memory. On a certain night shortly after the First Liberty Loan Drive had been 
started, he and I were at a Broadway theater. Between the acts a drive was 
staged and the men who were soliciting subscriptions were meeting with poor 
success. At that time Martin was interested in stimulating enlistments in the 
Medical Reserve Corps of the United States and the lukewarm reception which 
the audience were giving to the request for subscriptions disturbed him. He became 
restless and told me he must help the men on the stage stir up some enthusiasm 
for the Loan. He was dressed in his Colonel’s uniform, and as he arose from his 
seat to offer his subscription, standing alone in that audience with his soldiery 
carriage, his chiselled face and flashing eye, he made an instantaneous effect on 
the audience, a sight never to be forgotten. He offered his subscription for the 
bonds and as the audience went wild with applause, not to be outdone by the 
soldier, they made the drive in that theater that night one long talked of. As 
he reseated himself beside me, he leaned over and whispered, “God knows how 
[’ll ever pay for them,” but he had saved the situation. 

Martin will go down through the pages of American history as a courtly man, 
ever actuated by the strongest principles of high Americanism. He had the 
simple faith of his forefathers with a strong pioneer spirit. Whenever he fought 
for his beliefs, he was a foeman worthy of his adversary’s steel. He was a rare 
combination of stern forcefulness and sympathetic kindliness, and I believe no 
more fitting description of Martin as a man could be made than by a summing 
up in two words: Franklin H. Martin—Surgeon and Gentleman. 


“Sunshine was he in the winter day, 
And in the midsummer, coolness and shade.” 


J. BENTLEY SQUIER. 





BIOGRAPHICAL OUTLINE 


Born in Ixonia, Wisconsin, July 13, 1857; son of Edmond and Josephine (Carlin) Martin 

Died in Phoenix, Arizona, March 7, 1935 

Educated in public schools and academies of Wisconsin 

Northwestern University Medical School, M.D., 1880 

Interne, Mercy Hospital, Chicago, 1880-1881 

Member of Staff, South Side Dispensary, 1883-1888 

Married Isabelle Hollister (daughter of John Hollister, a founder of Northwestern University 
Medical School) May 27, 1886 

Professor of Gynecology, Policlinic of Chicago, 1886-1888 

Organized, with Dr. W. F. Coleman, the Post-Graduate Medical School and Hospital of 
Chicago, 1888 

Gynecologist, Woman’s Hospital, Chicago, for many years, from 1887 

Organized the Charity Hospital, Chicago, 1889 

Organized SURGERY, GYNECOLOGY AND OBSTETRICS, 1905; the INTERNATIONAL ABSTRACT OF 
SURGERY, 1913; Editor-in-Chief, 1905-1935 

Organized the Clinical Congress of Surgeons of North America (now the Clinical Congress 
of the American College of Surgeons), 1910 

An organizer of the American College of Surgeons, 1913; Fellow, Regent, and Director- 
General, 1913-1035; President, 1929 

Trustee, Northwestern University, Chicago, 1921-1931; Medical Counsellor, 1929-1935 

Member, Advisory Commission of the Council of National Defense, 1916-1921 

Chairman, General Medical Board, Council of National Defense, 1917-1918 

Colonel, Medical Corps, U. S. Army, during period of Great War, 1917-1919; with A.E.F. 
for three months 

Founder, and Chairman, Board of Directors, Gorgas Memorial Institute of Tropical and 
Preventive Medicine, 1921-1935 

Honorary Adviser, United States Army Industrial College, 1925-1935 


MEMBER OF MEDICAL AND OTHER ORGANIZATIONS 


\merican Medical Association; Chairman, Section of Gynecology and Abdominal Surgery, 
18905 

American Gynecological Society; President, 1919; Member of Council, 1919-1922 

Southern Surgical Association 

Congress of American Physicians and Surgeons 

Chicago Gynecological Society; President, 1894 

Association of Military Surgeons 

American Medical Editors’ and Authors’ Association; Member, Board of Governors 

American Society for the Control of Cancer 

American Hospital Association 

Northwestern University Alumni Association; President, 1931; Director, Division on 
Medicine, 1921~1923 

Northwestern University Associates 

American Legion, Hyde Park Post 

Chicago Literary Club 

American Association for the Advancement of Science 


DECORATIONS, HONORARY DEGREES, AND MEMBERSHIPS 


LL.D., Queens University, Belfast, 1925; University of Wales, Cardiff, 1928; University 
of Pittsburgh, 1933 
D.P.H., Detroit College of Medicine and Surgery, 1926 
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D.Sc., Northwestern University, Evanston, 1927 

Companion of the Order of St. Michael and St. George (C.M.G.), roro, in recognition of 
services rendered to the British Empire during the Great War 

Distinguished Service Medal, U.S., 1926, in recognition of services rendered during the 
Great War 

Commander of the Order of the Crown of Italy, 1931; in recognition of aid in founding 
Loyola Base Hospital, which served the fourth and sixth armies on the Italian front 

Honorary Fellow, Sociedad Peruano de Cirugia 

Honorary Fellow, Academia Nacional de Medicina de Rio de Janeiro, Brazil 

Corresponding Member, Sociedade de Medicina e Cirurgia de Sao Paulo, Brazil 

Corresponding Member, Sociedad de Cirugia, Buenos Aires, Argentina 

Corresponding Member, Academia Nacional de Medicina, Buenos Aires, Argentina 

Honorary Member, Sociedad de Obstetricia y Gynecologia, Buenos Aires, Argentina 

Honorary Member, Eta Chapter, Alpha Kappa Kappa Fraternity 


BOOKS AND MONOGRAPHS 


Electricity in Gynecology, 1890 

Treatment of Fibroid Tumors of the Uterus, 1897 

Treatise on Gynecology, 1903 

South America, from a Surgeon’s Point of View (First Edition, 1922; Second Edition, 
1927) 

Gorgas, 1924 

Australia and New Zealand, 1924 

The Joy of Living, an Autobiography, 1933 

Fifty Years of Medicine and Surgery, 1934 

Digest of the Proceedings of the Council of National Defense and the Advisory Commission 
during the World War (Published by the U. S. Government as an official document), 
1934 





